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DI VISION 1 - GENERAL

SECTION | A

APPLI CABI LI TY & AUTHORI TY

1.

These specifications govern all sewerage and drainage construction
wi thin dedicated public ways and easenents of subdivisions; and are
i ssued under the authority given to the Cty Engi neer and the Board
of Public Wrks by-Chapter 16, Section 16-117; and by Chapter 18,
Sections 18-21 thru 18-98 of the Nashua Revi sed Ordi nances of 1987.

If any conflict should arise between these specifications and
Chapter 19, Article Ill, the nore stringent shall govern.

These specifications also apply to that sewerage and drai nage work
which is constructed by Public Wrks Departnent enployees, by virtue
of its adoption as a standard by the Board of Public Wrks.

Wien so stated in the contract, these specifications shall govern
the work of private contractors doing work under contract to the
City of Nashua Board of Public Wrks.

These specifications shall govern the work of private contractors
doing work within the city rights-of-way and/ or easenents.

These specifications shall govern the work of all ©private
contractors doing work for devel opers, contractors, etc. in streets
and easenents which shall |ater be dedicated for acceptance by the

City of Nashua.

Al'l sewerage system project designs shall be in accordance wth
readopt ed New Hanpshire Standard of Design (Env-W 700) published in
July 1990.

Al'l plans proposed for new sewerage systens, extensions and changes
to existing systens nmust be submitted for review and approval by the
State of New Hanpshire Departnent of Environnmental Services Water
supply and Pol lution Control Division.

These specifications shall govern all sewers constructed on private
property, except for the house drains and buil ding drains, which are
covered by the plunbing code.



SECTI ON 1B

Definitions

"The Engineer"” shall be understood to be the Gty Engineer, or his
appoi nted representati ves.

"The Contractor” shall be the party doing the construction: either a
private contractor or the Departnent of Public Wrks crews as the case
may be.

"Contract Drawi ngs" shall be the construction drawi ngs whi ch have been
approved by the City Engineer, signed "approved” and on file in his
of fice.

"Sewer" - A pipe or conduit that carries waste water from residences,
commercial buildings, industrial plants, and institutions, equivalent
to "Sanitary Sewer."

"Drain" - A pipe or conduit that carries stormwater and surface water
street wash, and other wash waters, but excludes donestic waste water
and industrial wastes; equivalent to a "storm drain" or "storm sewer”
and including "culverts."

"I nspector” shall be understood to be an inspector of the Departnent of
Public Wbrks.

SECTI ON 1C

QUALI TY CONTRCL

| C-1 AUTHORI TY AND DUTI ES OF | NSPECTORS

I nspectors shall be authorized to inspect all work done and materials
furni shed. Such inspection my extend to all or any part of the work
and to the preparation or manufacture of the materials to be used. In
case of any dispute arising between the Contractor and the | nspector as
to materials furnished or the nanner of performng the work, the
I nspector shall have the authority to reject material or suspend the
work until the question at issue can be referred to and decided by the
Engi neer. The inspector shall not be authorized to revoke, alter,
enl arge, relax or -release any requirenents of these specifications nor
to approve or accept any portion of the work, nor to issue
i nstructions, contrary to the Plans and Specifications.

The I nspector shall in no case act as a foreman or perform other duties
or the Contractor or interfere with the managenent of the work by the
Contractor. Any advice which the Inspector may give the Contractor
shall in no circunstances be construed as binding to the Engineer in
any way.



| G2 | NSPECTI ON OF THE WORK

The Contractor shall not lay or bury any pipes or casings or other
appurtenances except in the presence of the Engineer or the Inspector.
To this end, proper notice shall be given the Engineer by the
Contractor of the tinme and place he intends to do the work. Any work
whi ch is done when the Engi neer or Inspector is not present or which is
done contrary to the direction of the Engineer shall be considered
unaut hori zed and shall not be accepted. The Contractor shall renobve and
repl ace such work to the satisfaction of the Engi neer when directed to
do so. Such work satisfactorily replaced-will then be accepted.

SECTI ON 1D

SPECI AL CONTROLS

1D-1| EROSI ON CONTRCL

The Contractor shall take due precautions to mnimze the run-off of
pol  uti on substances such as silt, clay, fuels, oils, bitunens, calcium
chloride and any other polluting nmaterials harnful to humans, fish or
other life into the waters of the State.

1D-2 DUST CONTRCL

Dust control shall be provided when deened necessary by the Engi neer so
as to prevent damage and nuisance to adjacent property owners and
public streets. The neans of dust control may include the use of water,
cal cium chl ori de or other approved nethods.

1D-3 TRAFFI C CONTRCL

When, in the opinion of the Engineer, public safety or convenience
requires the services of the police, the Engineer may direct the
Contractor to request the Nashua Police Departnment to assign officers
to direct traffic within the |ocation of work.

Not hi ng cont ai ned herein shall be construed as relieving the Contractor
of any of his responsibilities for protection of persons and property.

Police are to be paid by the Contractor.



DI VISION 2 - EARTHWORK

SECTI ON 2A

CLEARI NG AND GRUBBI NG

2A-1 SCOPE OF WORK

Clearing and grubbing shall be carried out where necessary. The
Contractor will be allowed to renove only the trees and brush that are
absol utely necessary for his construction operations. The Contractor
shall be expected to save as many trees as is possible. The renoval of
all brush and trees, including their stunps necessary for construction
pur poses, shall be done in such a manner to present a neat appearance
at the end of the work.

2A- 2 CLEARI NG

Clearing shall consist of felling, cutting and the satisfactory
di sposal of trees, brush and other vegetation, down tinber, and
r ubbi sh.

If land owners desire the tinber or small trees, the Contractor shal
cut and neatly pile it in 4-ft. lengths for renpoval by the |and owner
otherwise the Contractor shall dispose of it by hauling away. No
burning will be permtted unless the Contractor obtains the perm ssion
of the City of Nashua Fire Chief beforehand.

2A- 3 GRUBBI NG

Grubbi ng shall be carried out where trees have been felled, and shal
consist of the renoval and disposal of stunps, including all roots
| arger than 3-in in dianeter to a depth of 18-in. bel ow ground surface
and within 3 ft. radius of the trunk.

SECTI ON 2B

EARTH EXCAVATI ON AND BACKFI LL

2B-1 SCOPE OF WORK

This section includes, except as el sewhere provided, trenching for pipe
| ayi ng and appurtenances, including drainage, sheeting and bracing,
backfilling, disposal of surplus material and restoration of trench
surfaces in easenents.



2B- 2 SHEETI NG AND BRACI NG

The Contractor shall furnish, put in place, and maintain sheeting and
bracing if required to support the sides of the excavation and prevent
|l oss of ground which could damage or delay the work or endanger
adj acent structures.

2B- 3 DRAI NAGE

The contractor shall furnish all materials and equi pnment and perform
all incidental work required to install and mintain the drainage
system he proposes for handling any ground water or surface water
encountered. The contractor nust alter his drainage nethods if, in the
opi ni on of the Engineer, the trench bottomis unsatisfactory.

2B- 4 BACKFI LLI NG

As soon as practicable after the pipe has been laid, jointed, properly
bedded (and tested, if required) backfilling shall begin and thereafter
be prosecuted expeditiously.

Sand which is free from stones and other foreign material shall be
carefully placed to a depth of 1 ft. over the top of the pipe.

Wien the pipes are laid cross country, the renmainder of the trench
shall be filled with approved material .

Wherever a loam or gravel surface exists prior to cross-country
excavations, it shall be renoved, conserved, and replaced to the ful
original depth. In sone areas, it may be necessary to renobve excess
material during the cleanup process, so that the ground may be restored
to its original level and condition. If the Contractor prefers not to
store loam or topsoil, he shall replace it with |loam or topsoil of
equal quality and in equal quantity.

Wen the pipes are laid in streets, the trench above the 1 ft. of
sel ected material above the pipe shall be backfilled wth suitable
material in layers not to exceed 3 ft. and thoroughly conpacted by
mechani cal equi pnent. The last 1 ft. shall be backfilled with conpacted
bank-run gravel unless an increase is directed by the Engi neer.

Fragnents of |edge and boul ders not greater than 6 inches in dianeter
may be used ~n trench backfill providing that the quantity, in the
opi nion of the Engineer, is not excessive. Rock fragnments shall not be
placed until the pipe has at least 2 ft. of earth cover. Small stones
and rocks shall be placed in thin layers alternating with earth to
insure that all voids are conpletely filled. Large masses of filling
shall not be dropped into the trench in a manner to endanger the pipe.



Bi t um nous paving shall not be placed in the backfill. Frozen materi al
shall not be used under any circunstances.

Al'l road surface shall be groomed i mediately after backfilling. Dust
control measures shall be enployed at all tinmes to the satisfaction of
t he Engi neer.

SECTI ON 2C

EXCAVATI ON_BELOW NORVAL GRADE
AND GRAVEL REFI LL

2C-1 SCOPE OF WORK

[f, in the opinion of the Engineer, the material at or bel ow t he nornal
grade of the bottomof the trench (6" bel ow grade of pipe bottom is
unsui table for foundation, it shall be renoved to the depth as directed
by the Engi neer and repl aced by screened gravel or as specified bel ow

2C-2 EXCAVATI ON_AND BACKFI LLI NG

Excavation and backfilling bel ow grade shall conformto all applicable
provi sions under Section 2B, including the requirenments for sheeting
and bracing and naintai ning the trench.

2C-3 REFILL

Normal ly refill will be screened gravel, as specified under Section 2D;
however, if the material at the level of trench bottom consists of fine
sand, sand and silt, or soft earth which may work into the screened
gravel notwi thstanding effective drainage, the subgrade material shal
be removed to the extent directed and the excavation refilled wth
coarse sand, or a mxture graded from coarse sand to fine pea stone, to
forma filter layer preserving the voids in the gravel bed of the pipe.
The conposition and gradation of gravel shall be approved by the
Engi neer prior to placenment. Gavel shall be placed in 6-in. |ayers
t hor oughl y conpact ed.

SECTI ON 2D

GRAVEL FI LL

Screened gravel shall be used for beddi ng pipe, as replacenent materi al
for ordered excavation below grade and as gravel cushion in |edge
excavation. Bank run gravel may be used for the roadway gravel sub base
under pavenent, replacenent of un-suitable material and for simlar
uses. The Engi neer nay order the use of gravel for purposes other than
those specified if, in his opinion, such use is advisable.



2D-2 BANK- RUN GRAVEL

Bank-run gravel shall consist of hard, durable stone and coarse sand,
essentially free from frost, frozen lunps, loam and clay, uniformy
graded and contai ning no stone having any dinension greater than 3-in.
The gradi ng of sizes and nmaterial shall be such that the gravel may be
t hor oughly consol i dat ed.

25 to 70% shall pass the No. 4 sieve and not nore than 12% of the
mat eri al passing the No. 4 sieve shall pass the No. 200 sieve.

2D- 3 SCREENED GRAVEL

Screened gravel conformng to ASTM C33 stone size No. 67, shall consi st
of hard, durable, round particles of proper size and gradation, and it
shall be free from sand, l|loam clay excess fines, and deleterious
materials. The size of the particles shall be uniformy graded gravel
such that not less than 130 per cent of the particles will pass a 3/4-
in sieve and not nore than 5 percent will pass a No. 4 sieve. Quality
and gradation shall be acceptable to the Engi neer.

SECTI ON 2E

ROCK _AND BOULDER EXCAVATI ON

2E-1 SCOPE OF WORK

This section includes the excavation, disposal and replacenment of rock
and boul ders.

2E-2 DEFI NI TI ONS

Rock excavation shall nmean rock which, in the opinion of the Engineer,
requires for its renmoval drilling and bl asting.

Boul der excavation shall mean boul ders exceeding 1/2 cu. yd. in volune
whi ch can be excavated w thout resorting to blasting.

2E- 3 BLASTI NG

All bl asting operations shall be conducted in full conpliance with all
laws of the State, l|ocal ordinances, and regulations and with all
possible care to avoid injury to persons and property.



2E-4 DI SPCSAL AND REPLACEMENT OF ROCK

Rock and boul ders exceeding 6 inches in dianeter, shall not be used for
backfilling. Rock disposed of shall be replaced by surplus excavation
or borrow.

DI VI SION 3 - SANI TARY SEWERS

SECTI ON _3A

ASBESTOS- CEMENT SEVER Pl PE

3A-1 SCOPE OF WORK

This section includes furnishing asbestos-cenent pipe and fittings for
sanitary sewers as shown on the contract draw ngs.

3A- 2 ASBESTOS- CEMENT Pl PE

Asbest os-cenent sewer pipe and fittings shall conform to ASTM
Specifications for Asbestos-cenent Non-Pressure Sewer Pipe, Designation
C- 644, Type 1I. Manufacturer's certificate of conpliance shall be

furnished to the Engineer, prior to installation. Mthods of shipping
and storage on site shall be such as to avoid injury to the pipe
Damaged pi pe shall be rejected and renoved fromthe job site.

Asbest os-cenent pipe and fittings shall be O ass 3300, unless otherw se
noted on the plans.

Each length of pipe shall be marked with the nom nal size, the class,
the name of the manufacturer or his trademark, and the date of
manufacture. All parts of sleeve couplings shall be marked with the
manufacturer's identification, size, and class of pipe for which it is
i nt ended.

3A- 3 ASBESTOS- CEMENT FI TTI NGS

We branches and bends shall be standard with the manufacturer, and of
the sanme class and type as the pipe on which they are used.

3A-4 JO NTS FOR ASBESTOS- CEMENT Pl PE

Joints shall be of the sleeve-coupling type conformng to ASTM
specifications C-644, Type Il. Conpression rings shall be of Gl
Resi stant rubber type of elastonmeric material and shall conformto ASTM
Specifications D 1869. Mnufacturer's instructions for installation
shal | be foll owed.

-10-



SECTI ON 3B

VI TRI FI ED CLAY SEWER PI PE

3B-1 SCOPE CF WORK

This section includes furnishing vitrified clay sewer pipe and fittings
as shown on the contract draw ngs.

3B-2 VITRI FI ED CLAY PI PE

Vitrified clay pipe for sizes 8", 10", and 15" shall conform to the
requirenents of NCPI Specifications for 3300 Lbs. L.F. Crushing
Strength vitrified clay pipe, Designation ER 3300. For other sizes,
pi pe shall conformto the requirenents of ASTM Specifications for Extra
Strength clay pipe as described in ASTM Specifications for Extra
Strength and Standard Strength Cay Pipe and Perforated Cay Pipe,
Desi gnation C700 or any  subsequent addi ti ons. Manuf acturer's
certificate of conpliance shall be furnished to the Engineer, prior to
installation. Methods of shipping and storage on site shall be such as
to avoid injury to the pipe. Damaged pipe shall be rejected and renoved
fromthe job site.

3B-3 VI TRI FI ED CLAY FI TTI NGS

We branches and bends shall be standard with the manufacturer, and of
the sane type as the pipe on which it is used. Each wye branch shall be
provided with a clay plug. day plugs shall have waterti ght preforned
joints installed w thout adhesive in the we branch.

38-4 JONTS FOR VI TRI FI ED CLAY PI PE

Joints shall be made with G| Resistant conpression rings in accordance
with ASTM C-425, Type Il Manufacturer's instructions for installation
shal | be foll owed.

SECTI ON 3C

P.V.C. SEVWER PI PE

3C-1 GENERAL

P.V.C. sewer pipe is approved only for areas receiving donestic sewage
and is not approved for areas receiving predom nantly industrial waste.

Approved sizes are 4, 6, S, 10, 12, and 15 inches.

-11 -



3C-2 SCOPE OF WORK

This section includes furnishing P.V.C. (Poly Vinyl Chloride) sewer
pipe and fittings as shown on the contract draw ngs.

3C-3 P.V.C. (POLY VINYL CHLCRIDE) PIPE

All P.V.C. (Poly Vinyl Chloride) pipe and fittings shall conformto the
nost recent requirenments of ASTM Specifications for Type PSM Poly Vi nyl
Chloride (P.V.C. ) Sewer Pipe and Fittings.

P.V.C. Pipe conform ng to Designation D 3034 shall be SDR-35 only.

P.V.C. Pipe conformng to Designation F-789 shall be PS-46. All P.V.C.
Pipe shall have elastoneric gasket joints and which joints shal
conformto ASTM Specifications for sewer pipe joints using Elastoneric
Seal s Designation D 3212. Mnufacturer's certificate of conpliance
shall be furnished to the Engineer, prior to installation. Mthods of
shi pping and storage on site shall be such as to avoid injury to the
pi pe. Danaged pipe shall be rejected and renoved fromthe job. Sol vent
cement joints shall not be all owed.

M ni num "pi pe stiffness” (F/y) at 5% deflection shall be 46 psi for al
sizes when tested in accordance with ASTM Method of Test D 2412,
"External Loading Properties of Plastic Pipe by Parallel - Plate
Loadi ng. "

Each length of pipe in conpliance with this specification shall be
clearly marked at intervals of 5 feet or less. Pipe conformng to
designation D3034 shall be marked with the manufacturer's nane or
trademark, nomi nal pipe size, the P.V.C. cell classification (i.e.,
12454-\B), the legend "Type PSM SDR-35 P.V.C. Sewer Pipe," and "ASTM D
3034." Pipe conformng to Designation F-789 shall be narked with the
manuf acturer's nane or trademark, the P.V.C cell classification (i.e.
12164-8), Modulus indicator (i.e. T-I, T-2, or T-3), the |egend "PS-46
P.V.C. Gavity Sewer Pipe," and "ASTM F-789."

P.V.C. pipe used for force main shall conformto ASTM D 2241 and D 1784
(Class 12454-B) and safety factor of 2.5 shall be used for pressure
rating determnation with a standard dinmension ratio (SDR) no higher
t han 26.

3C-4 P.V.C. FITTING3

We branches and bends shall have elastoneric gasket joints, and
conform to "ASTM D-3034" (SDR-35 only) or ASTM P-789. They shall be
manuf act ured and furni shed by the pipe supplier (or approved equal) and
have bell and spigot joints conpatible with that of the pipe.

-12 -



Each fitting in conpliance with this specification shall be clearly
marked with manufacturer's nane or trademark, nom nal size, material
designation "P.V.C.", "PSM' (for SDR-35 only), and "ASTM D-3034" or
"ASTM F-789". All fittings shall be either SDR-35 or PS-46 and shall be
the sane as the pipe being used.”

3C-5 JONTIS FOR P. V. C. PI PE

Joints shall be of the bell and spigot type with a gasket as previously
speci fi ed. No sol vent joints are permssible. Manuf acturer's
instructions shall be foll owed.

3C-6 ALLOMBLE DEFLECTI ON

A maxi mum of 7-1/2% deflection in the pipe dianmeter will be allowed
Defl ecti on shall be nmeasured as the reduction in the vertical dianeter
of the pipe.

SECTI ON 3D

REI NFORCED CONCRETE- SEVER PI PE

3D-1 SCOPE OF WORK

This section includes furnishing reinforced concrete sewer pipe and
fittings as shown on the contract draw ngs.

3D-2 REI NFORCED CONCRETE PI PE

Rei nforced concrete sewer pipe and fittings shall conform to ASTM
Specifications for Reinforced Concrete Culvert, Storm Drain, and Sewer
Pi pe, Designation C76. Cenent shall be Type I1l, in conformance wth

ASTM Specification C-150. Manufacturer's certificate of conpliance
shall be furnished to the Engineer, prior to installation. Mthods of
shi pping and storage on site shall be such as to avoid injury to the
pi pe. Damaged pi pe shall be rejected and renoved fromthe job site.

Rei nforced concrete pipe and fittings shall be Cass IV, Wall B, unless
ot herwi se noted on pl ans.

Each length of pipe shall be marked with the nmanufacturer, class, and
date of manufacturer. Pipe shall not be shipped until it has aged for
at least 7 days or attained a mnimm strength of 4000 psi, whichever
t akes | onger.

-13-



3D-3 REI NFORCED CONCRETE FI TTI NGS

We branches and bends shall be standard with the manufacturer, and of
the sane class and type as the pipe on which they are used.

3D-4 JO NTS FOR REI NFORCED CONCRETE PI PE

Joints shall be nade with Gl Resistant conpression rings of an
el astoneric materi al conformng to ASTM C 443. Manuf acturer's
instructions shall be foll owed.

SECTI ON 3E

CEMENT LI NED DUCTI LE | RON SEVWER PI PE

3E-| SCOPE COF WORK

This section includes furnishing cenment |ined ductile iron pipe and
fittings as shown on the contract draw ngs.

3E-2 CEMENT LINED DUCTI LE | RON PI PE

Cement |lined ductile iron pipe and fittings shall conform to ANSI
Standards A21.50 and A21.51. Cenent-nortar Ilining shall be double
thi ckness and conform to ANSI A21.4. Manufacturer's certificate of
conpliance shall be furnished to the Engineer, prior to installation

Met hods of shipping and storage on site shall be such as to avoid
injury to the pipe. Danaged pipe shall be rejected and renpoved fromthe
job site.

Cement lined ductile iron pipe and fittings shall be Cass 50, unless
ot herwi se noted on the plans.

Each I ength of pipe shall be marked with the manufacturer, trade nane,
and cl ass.

3E-3 CEMENT LI NED DUCTI LE | RON FI TTI NGS

Fittings shall conform to ANSI A21.11 and shall be of the sane class
and type as the pipe on which they are used.

3E-4 JO NTS FOR CEMENT LI NED DUCTI LE | RON PI PE

Joints shall be rubber gasket, oil resistant, Joints of the push-on
type in conformance with ANSI AWM C-IIlI1 (A21.11). Mnufacturer's
instructions shall be foll owed.

-14-



SECTI ON 3F

| NSTALLATI ON_ OF SEVER PI PE

3F-1 Pl PE HANDLI NG

The Contractor shall arrange for the delivery of the pipe sections at
approved locations in the vicinity of that portion of the sewer line in
whi ch the pipe sections are to be laid. To this end, he shall do such
work as is necessary for access and for delivery of the pipe. Pipes
shall be stored in an approved, orderly manner so that there will be a
m ni mum of re-handling fromthe storage area to the final position in
the trench and so that there is a mnimum of obstruction and
i nconveni ence to any kind of traffic. Deliveries shall be schedul ed so
that the progress of the work is at no tinme delayed and also so that
| arge quantities of pipe shall not be stored for excessive |engths of
time in crowded |locations or in l|ocations where |arge storage areas
m ght be considered objectionable. Storage of pipe will be restricted
to approved or permtted areas.

The spigot end of all pipes shall be stored on a block to prevent
damage. The bell or groove end of each length of R C pipe shall be
placed in storage on a block to prevent damage. Care shall be taken
that the lengths do not roll together.

Each pipe section shall be handled into its position in the trench in
such manner and by such neans as the Engi neer approves as satisfactory,
and these operations will be restricted to those considered safe for

the workmen and such as to cause no injury to the pipe or to any

property.

The Contractor wll be required to furnish slings, straps and/or
approved devices to provide satisfactory support of the pipe when it is
lifted. Transportation from delivery areas to the trench shall be

restricted to operations which can cause no injury to the pipe units.
The pi pe shall not be dropped fromtrucks or into the trench

The Contractor shall have on the job-site with each pipe-laying crew
all the proper tools to handle and cut the pipe. The use of hanmmer and
chisel, or any other method which results in rough edges: chips and
damaged pi pe, shall be prohibited.

Danmaged pipe coating and/or lining shall be restored before
installation is approved or directed by the Engi neer.

-15-



3F-2 CONTROL COF ALI GNVENT AND GRADE

The location of the pipe, manholes, and other appurtenances shall be
establ i shed in accordance with the contract draw ngs. Bench marks shal
be established along the route of the pipeline at convenient intervals
for use in checking the pipe and manhol e invert and other elevations
t hroughout the project.

The Contractor nmay use a |laser beam to assist in setting the pipe
provi ded he can denonstrate satisfactory skill in its use.

The use of string levels, hand |evels, carpenters levels or other
relatively crude devices for transferring grade or setting pipe wll
not be permtted.

3F- 3 PREPARATI ON OF BED

As soon as excavation has been conpleted to proper depth, as shown on
the Standard Trench Section, a layer of bedding material shall be
placed to the elevation necessary to bring the pipe to grade and
conpacted. It shall be the Contractor's responsibility to control any
water in the trench below the pipe invert. If directed by the Engi neer,
the contractor shall place concrete, clay or other inperneable naterial
in the bedding at intervals to prevent horizontal novenent of the
groundwater which mght induce settling of the bed, or neke it
difficult to handle water in the trench

3F-4 LAYI NG PI PE

Each pipe length shall be inspected for cracks, defects in coating or
lining, and any other evidence of unsuitability

Pi pe shall be laid in the road and at no tinme shall water in the trench
be permtted to flowinto the sewer

The pipe shall then be laid on the trench bedding as shown on the
St andar d- Trench Section, and the spigot pushed home. Jointing shall be
i n accordance with the manufacturer's instructions and appropri ate ASTM
St andards, and the Contractor shall have on hand for each pipe-Iaying
crew, the necessary tools, gauges, pipe cutters, etc., necessary to
install the pipe in a workmanlike manner. Pipe laying shall proceed
upgrade with spigot ends pointing in the direction of flow unless
ot herwi se approved by the Engi neer.

Bl ocki ng under the pipe will not be permtted except where a concrete

cradle is proposed, in which case pre-cast concrete blocks shall be
used.

-16 -



After the pipe has been set to grade, additional bedding material shal
be placed in 6-inch layers up to the spring line of the pipe. Tanping
bars shall be carefully enployed to assure conpaction of the bedding
under the | ower quadrants of the pipe.

After this, the sand bl anket shall be carefully placed in 6-inch | ayers
to a depth of 12 inches over the crown of the pipe. Each | ayer shall be
t horoughly conpacted with nechanical equipnment. Care shall be taken
that the equi pnrent does not danage the pipe.

At this point, the pipe shall be checked for line and grade and any
debris, tools, etc., shall be renoved.

If inspection of the pipe is satisfactory, the Contractor nay then
refill or backfill the remmninder of the trench in accordance with the
St andard Trench Secti on.

At any tinme that work is not in progress, the end of the pipe shall be
suitably closed to prevent the entry of aninmals, earth, etc.

At the end of each day's work or at intervals of no nore than 200 feet
of pipe, the Engineer, with the Contractor, wll inspect the pipe for
alignnment with lanps or mrrors. Unsatisfactory work shall be dug up
and re-installed to the satisfaction of the Engineer.

SECTI ON 3G

SEVEER SERVI CE _CONNECTI ONS

3G 1 SCOPE OF WORK

This section includes furnishing and installing service connections
fromthe sewer to the sideline of the street or easenent as shown on
the contract draw ngs.

3G 2 NMATERI ALS

Materials for house services, wye branches, and chi meys shall be of
the sanme material and quality as that for the main sewer. Concrete for
encasenent shall be Class A (3000 psi) concrete.

3G 3 I NSTALLATI ON

Installation shall be as shown on the "House Sewer Details." House
services shall not be connected directly to manhol es. The opening of
the house service, we branch, or chimey shall be plugged with a
suitable watertight cap or plug.
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The m ni mum si ze for the house sewer shall be 6".

The mnimum slope for the house sewer shall be 1/4" per foot, unless
ot herwi se approved by the Engi neer.

Bef ore backfilling, the Contractor shall notify the Inspector so that
he may nake the necessary nmeasurenents to | ocate the opening later. In
addition, an approved ferrous rod or pipe shall be placed over the
pl ugged opening at the property line, extending to within 2 inches of
the final ground surface.

3G 4 SADDLE CONNECTI ONS

On asbestos-cenent, vitrified clay, reinforced concrete, and cenent
lined ductile iron sewers, saddle connections nmay be installed in lieu
of wye branches using cast iron branch connections conform ng to ASTM
A-48, Cass 50. These connections shall be fastened by a stainless
steel strap, stainless steel nuts and bolts, and watertight gasket
between the main pipe and the fitting, and shall have a rubber gasket
providing a watertight seal with the service pipe. Holes shall be nade
only in a manner recommended by the pipe nmanufacturer and approved by
the Engineer. The hole in the main nust be the full dianeter of the
inside of the fitting to prevent obstructing the flow The entire
connection nust be watertight.

Oh P.V.C. sewer, saddles may be used in lieu of we branches using
i nj ection-nol ded rubber-gasketed we saddles conform ng to ASTM D- 3034
and 3212. Saddl es shal | be cut into the pipe according to
manufacturer's details and procedures. Connections shall be fastened by
(2) stainless steel clanps tightened to a mnimumtorque of 5 ft.-1Dbs.
The use of solvent weld sewer saddle connections is prohibited. The
entire connection nust be watertight.

SECTI ON 3H

PROXIM TY TO WATER MAI NS

The New Hanpshire Departnent of Environnental Services, Wter Supply
and Pollution Control Division's Standards of Design dated July 1990
require a 10 foot horizontal separation between water and sewers |ines,
and an 18" vertical separation wherever water and sewer |ines cross.

However, should construction operations reveal or expose a waterline
main or service running approximtely parallel and less than 10 feet
hori zontally from the proposed sewer installation and where it is not
practicable to relocate the sewer, the foll ow ng nethods of protection
nmust be enpl oyed:
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If the above separation cannot be achieved, the sewer shall be encased
in concrete, as shown on these drawings, or else ductile iron pipe of
the sane size shall be wutilized. Appropriate nmanufactured fittings
shall be enployed to adapt the iron pipe to the contract sewer pipe.

Whenever the waterline crosses over the new sewer with less than 18
i nches of separation, the sewer pipe for a distance of 9 feet on each
side of the waterline shall be Class 52 Ductile Iron Pipe. Appropriate
manufactured fittings shall be enployed to adapt the iron pipe to the
contract sewer pipe. As an alternative, the waterline my be raised, if
feasible, to achieve the required separation

Should the waterline in either situation be at or below the sewer
el evation, the waterline or the sewer nmust be relocated to achi eve 10
ft. separation or the waterline raised.

SECTI ON 3l
MANHOL ES
3l -1 GENERAL
The work covered by this section includes the furnishing of all plant,
| abor, equi pnent, appliances, and materials, and performng al
operations in connection wth the satisfactory installation of
manhol es, and all incidental work, conplete, in strict accordance with

the specifications and applicable drawi ngs and standard details.

The contractor shall provide the Engineer with shop draw ngs of all
pre-cast material and a description of all nethods of Jointing he
proposes to use on this portion of the contract.

It is the intention of these specifications that the manhol e, including

all component parts, have adequate space, strength and | eakproof
qualities considered necessary for the intended service. Space
requi renents and configurations shall be as shown on the draw ng.

Manhol es may be an assenbly of pre-cast sections with or wthout stee
rei nforcenent, with approved jointing, or concrete cast nonolithically
in place with or w thout reinforcenent.

In any approved manhole, the conplete structure shall be of such
material and quality as to withstand |oads of 8 tons (H20 [ oading)
wi thout failure and prevent | eakage in excess of one gallon per day per
vertical foot of nmanhole, continuously for the life of the structure. A
period generally in excess of 25 years is to be understood in both
cases. It is further intended that any pointing of joints shall be
acconpl i shed after |eakage tests have been satisfactorily conpl et ed.
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31 -2 DESCRI PTI ON

Manhol es shall be constructed at the locations, to the el evations, and
in accordance with notes and details show on the drawings as well as
the standard details, Appendix A

Manhol es shall be as shown on the standard details and shall conformto
the foll ow ng:

1. Barrels and cone sections shall be pre-cast reinforced or
nonr ei nforced concrete, or cast-in-place reinforced or non-
reinforced concrete.

2. Base sections shall be nonolithic to a point 6" above the crown of
the incom ng pipe, and shall be pre-cast reinforced concrete or
pre-cast non-reinforced concrete or cast-in-place concrete.

3. Horizontal joints between sections of pre-cast concrete barrels
shall be of an overlapping type and, shall, in general, depend for
wat erti ght ness upon an el astoneric or mastic-like seal ant.

4. Pipe to manhol e Joints shall depend for water-tightness upon either
an approved non-shrinking nortar, elastoneric sealant, or
el astoneric, rubber, sleeve with watertight joints at the nmanhol e
openi ng and pi pe surfaces.

5. Cone sections shall be eccentric — see standard detail.

6. There shall be no manhol e steps.

7. Al pre-cast sections and bases shall have the date of nmanufacture
and the nane or trademark of the manufacturer inpressed or
indelibly marked on the inside wall.

3l -3 MATERI ALS

Concrete for cast-in-place bases or conplete manhol es shall conformto
the requirenments for Class A concrete in Section 520 of the New
Hanpshire Departnent of Transportation Standard Specifications.

Rei nforcing steel for cast-in-place concrete shall conform to the
requirenents of Section 544 in the New Hanpshire Departnent of
Transportation Standard Specifications for Billet-steel bars or Wl ded
Steel Wre Fabric.

Pre-cast concrete barrel sections, cones, and bases shall conform to
ASTM C- 478 except as nmay be otherwi se shown on the Standard Details.
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Manhol e frane and cover shall provide a 30" dianeter clear opening. The
cover shall have the letter "S' or the word "SEWER' in 3" l|letters cast
into the top surface. Covers shall have two |ift holes, 180 degrees
apart, on the perineter.

The castings shall be of good quality, strong, tough, even-grai ned cast
iron, snmooth, free from scale, lunps, blisters, sandholes, and defects
of every nature which would render themunfit for the service for which
they are intended. Contact surfaces of covers and frame seats shall be
machi ned at the foundry, before shipnment to prevent rocking of covers
in any orientation.

Al'l castings shall be thoroughly cleaned and subject to a careful
hanmer i nspection.

Castings shall be at least Cass 30 conformng to the ASTM Standard
Specification for Gay Iron Castings, Designation A48.

Bef ore being shipped from the foundry, castings shall be sandbl asted
and given tw coats of coal-tar-pitch wvarnish, applied in a
satisfactory manner so as to nake a snooth coating, tough, tenacious,
and not brittle or with any tendency to scale off.

31 -4 I NSTALLATI ON OF MANHOLE BASES AND SECTI ON

Pre-cast bases shall be placed on a 6" |ayer of conpacted bedding
material as described below. The excavation shall be properly de-
wat ered while placing bedding material and setting the base or pouring
concrete. Water-stops shall be used at the horizontal joint of cast-in-
pl ace manhol es.

Inlet and outlet stub's shall be connected and sealed in accordance
with the manufacturers recomended procedure, and as shown on the
Standard Details, or cast integrally with the cast base.

Barrel sections and cones of the appropriate conbination of heights
shall then be placed, using nmanufacturers recommended procedure for
sealing the horizontal joints, and as shown on the Standard Details or
the remai ning barrel of the nmanhole shall be cast above the base.

A | eakage test shall then be made.
Fol |l owi ng satisfactory conpletion of the |eakage test, the franme and
cover shall be placed on the top or sone other neans of preventing

accidental entry by wunauthorized persons, children, animals, etc.,
until the Contractor is ready to nake final adjustnment to grade.
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Beddi ng Material shall consist of crushed stone and/or natural stone
graded to the followi ng specifications:

100% passi ng 1" screen Equi val ent to Standard Stone
90- 100% passi ng 3/ 4" screen size #67 Section 703 of
20- 55% passi ng 3/ 8" screen NH DOT St andard Specifications

0- 10% passi ng #4 sieve
0- 5% passi ng #8 sieve

3l -5 BRI CK MASONRY

This section applies to brick masonry, for the shelf, invert, and grade
adj ust nent .

Brick: The brick shall be sound, hard, and uniformy burned brick,
regular and wuniform in shape and size, of conpact texture, and
satisfactory to the engineer. Brick shall conply with the ASTM St andar d
Specifications for Sewer Brick (rmade from clay or shale), Designation
C32, for Grade SS, hard brick.

Rej ected brick shall be i mediately renoved fromthe work.

Mortar: The nortar shall be conposed of portland cenent, hydrated |ine,
and sand, in the proportions of 1 part cenent to 1/2 part |line to 4-1/2
parts sand, (by volune). The proportion of cenent to |ine may vary from
1:1/4 for hard brick to 1:3/4 for softer brick, but in no case shall
the volune of sand exceed three times the sum of the volune of cenent
and |ine.

Cenent shall be Type Il portland cenment conformng to ASTM C- 150,
St andard specifications for Portland Cenent.

Hydrated |linme shall be Type S conformng to the ASTM Standard
Specification for Hydrated Line for Masonry Purposes, Designation C207.

Sand shall <consist of inert natural sand conformng to the ASTM
St andard Specifications for Concrete (Fine) Aggregates, Designation C33
as foll ows:

GRADI NG
Per cent
Si eve Passi ng
# 3/8 100

4 95 - 100%
8 80 - 100%
16 50 - 85%
50 10 - 30%
100 2 - 10%
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Fi neness Modul us 2.3 - 3.1

Laying Brick: Only clean bricks shall be wused in brickwork for
manhol es. The brick shall be npistened by suitable neans, as directed,
until they are neither so dry as to absorb water fromthe nortar nor so
wet as to be slippery when Iaid.

Each brick shall be laid in a full bed and joint of nortar wthout
requiring subsequent grouting, flushing, or filling, and shall be
t hor oughly bonded as direct ed.

Curing: Brick masonry shall be protected fromtoo rapid drying by the
use of burlaps kept noist, or by other approved neans, and shall be
protected fromthe weather and frost, all as required.

3l -6 SETTI NG MANHOLE FRAMES AND COVERS

Manhol e franes shall be set with the tops conform ng accurately to the
grade of the pavenent or finished ground surface or as indicated on the
drawi ngs. Franes shall be set concentric with the top of the nasonry
and in a full bed of nortar so that the space between the top of the
manhol e masonry and the bottom flange of the franme shall be conpletely
filled and nmade watertight. A thick ring of nortar extending to the
outer edge of the masonry shall be placed all around and on the top of
the bottom flange. The nortar shall be snobothly finished and have a
slight slope to shed water away fromthe frane.

Manhol e covers shall be left in place in the franes on conpletion of
ot her work at the manhol es.

A mnimum of 8" and a maxi num of 12" of brick and nortar shall be
al l oned for grade adjustnent.

SECTI ON 3J

FI NAL SEVWER TESTS

3J-1 GENERAL

A. Work Included
1. Final sewer testing work includes the performance of testing
and inspecting each and every length of sewer pipe and each
I tem of appurtenant construction.

2. Perform testing at a tinme approved by the Engineer, which
may be during the construction operations, after conpletion
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of a substantial and convenient section of the work, or
after the conpletion of all pipe |aying operations.

Provide all | abor, punps, pipe, connections, gauges,
nmeasuring devices and all other necessary apparatus to
conduct tests.

3J- 2 PERFORMANCE

A. Ceneral
1. Al sewers, manholes, appurtenant work, in order to be
eligible for approval by the Engineer, shall be subjected
to tests that will determ ne the degree of watertightness,

hori zontal and vertical alignnment, and deflection (P.V.C
sewers only).

Thoroughly clean and/or flush all sewer Ilines to be
tested, in a manner and to the extent acceptable to the
Engi neer, prior to initiating test procedures.

Perform all tests and inspections only under the direct
supervi sion of the Engi neer.

Perform Testing by test patterns determ ned or approved by
t he Engi neer.

Rermedi al Work:
a. Perform all work necessary to correct deficiencies

di scovered as a result of testing and/or inspections.
b. Conpletely re-test all portions of the original

construction on whi ch remedi al wor k has been

per f or med.
c. Performall renmedial work and re-testing in a nanner
and at a time approved by the Engi neer.

B. Leakage Tests (G avity Sewers):

1.

2.

Test all gravity sewer |ines for |eakage by conducting | ow
pressure air tests conformng to ASTM C828 after the
installation of house service fittings and | eads and after
conpl etely backfilling the sewer line trench.

Equi prent

a. Pneumatic plugs shall have a sealing |length equal to or
greater than the dianmeter of the pipe to be inspected.
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b.

C.

d.

Pneunmatic plugs shall resist internal test pressures
wi t hout requiring external bracing or bl ocking.

Al'l air used shall pass through a single central panel.

Connect 3 individual hoses:
(1) From the control panel to the pneumatic plugs for

inflation.

(2) From the control panel to the sealed sewer line for
introducing the | ow pressure air.

(3) From the sealed sewer line to the control panel for

continually nonitoring the air pressure rise in the
seal ed |ine.

3. G oundwater Conditions:

a.

In areas where groundwater exists, and at the tinme of
installing the sewer Iline, install a 1/2-inch dianeter
capped pipe nipple, approximately 10 inches |ong, through
the manhole wall on top of one of the sewer lines entering
t he manhol e.

| Mmedi ately prior to performng the |ine acceptance test,
determine the groundwater by renoving the pipe cap,
blowing air through the pipe nipple into the ground to
clear it, and then connecting a clear plastic tube to the

ni ppl e.

Hol d the tube vertically and nmeasure the height in feet.
Divide this height by 2.3 to establish the pounds of
groundwat er pressure to be added to the air pressure test
readi ngs. (Exanple: Height of water is 11 1/2 feet, added
groundwater pressure is 5 psig, mninmum air pressure is
2.5 psig; therefore, the total m ninmum acceptable pressure
is 7.5 psig).

4. Testing Pneumatic Pl ugs:

a. Seal test all pneumatic plugs prior to using themin the

actual test.

b. Lay one length of pipe on the ground and seal both ends

C.

with the pneumatic plugs to be tested.

Pressurize the sealed pipe to 5 psig.

d. The pneumatic plugs are acceptable if they remain in place

wi t hout braci ng.
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5. Testing Sewer Pipeline:

a. After the trench has been backfilled, the sewer pipe
cleaned and the pneumatic plugs checked, place the
plugs in the sewer |ine at each manhole and inflate
t hem

b. Introduce |low pressure air into the seal ed sewer pipeline
until the air pressure reaches 4 psig greater than the
aver age groundwat er pressure.

c. Allow a mininmum of 2 mnutes for the air pressure to
stabilize to a mnimum of 3.5 psig greater than the
ground-wat er pressure.

d. After the stabilization period, disconnect the air hose
fromthe control panel to the air supply.

e. The pipeline will be acceptable if the pressure decrease
is not greater than |1/2 psig in the tine stated in the
followi ng table

Pi pe D aneter (inches) Ti ne (m nut es)

e 2.0
I T 3.0
L T 4.0
O e 5.0
i 5,5
i e 6.5
15- - - m o 7.0
16---------mmme - 7.5
18---- - 8.5
20------ - 9.5
21 - 10.0
24 - 11.5
N R 12.5
30----- e 14.0
36---- i 17.0

6. Testing Force Mins:

a. Force mains shall be tested in accordance with Section
4 of Anmerican Water Wrks Association Standard C600
"Installation of Cast Iron Water Mains", at a pressure
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7.

equal to 150% of the design operating total dynamc
head.

Test Results:

a. If the installation fails the | ow pressure air test,
determ ne the source of |eakage.

b. Repair or replace all defective materials and/or
wor kmanshi p and repeat | ow pressure air test.

C. Deflection Tests (P.V.C. Sewers Only)

1.

Test all P.V.C. Sewer lines for deflection by conducting
defl ection tests using a rigid "Go-No Go" defl ection gauge nmade
as recommended by Johns-Manville or by an approved
def | ect oneter.

The acceptance limt for deflection tests of installed PVC
Pi pe Designation D 3034 and F-789, 4"-15" dianeters, shall be
7-1/ 2% of the average inside dianeter of the pipe. A test shal
be conducted after a m ninmum of 30 days followi ng their
installation.

Go-No Go Device

a. Pull a line through the pipe with which to pull the Go-No Go
devi ce using one of the follow ng nethods:

(1) Attach the pull line to the nozzle end of a hydro cl eaner
before the cleaning cycle starts. As the hose is pulled
through the line, it will carry the pull line to the next

manhol e where it can be tied off.
(2) A parachute device can be blown through the Iine with a

| i ghtwei ght string attached. The pull line can then be
attached to the string and pulled manual |y through the
l'i ne.

(3) If water is available, a lightweight string can be
fl oated through the pipe. The pull line can then be
attached to the string and pulled manual ly through the
l'i ne.

b. Attach a pull line to each end of the device to facilitate

removal if an obstruction is encountered.
c. Pull the gauge through the line by hand using a snooth and
easy noti on.

d. If an obstruction is encountered, pull lightly to see if the
gauge will clear the obstruction.
e. If the gauge will not clear the obstruction, record the

di stance fromthe manhol e and pull the gauge back out.
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4.

Repair or replace all defective materials and/or worknmanship
and repeat the deflection test on the repaired |ine.

D. Alignnment Tests (G avity Sewers):

1.

Perform tests for the correctness of horizontal and vertical
al i gnnent on each and every length of gravity sewer pipeline
bet ween manhol es.

Beam a source of light, acceptable to the Engineer, through
the pipeline and directly observe the light in the manhol e at
t he opposite end of each test section.

E. Inspection of Appurtenant Installations:

1.

Compl etely inspect, at a tinme determ ned by the Engineer, al
manhol es and inlets to ascertain their conpliance with the
Drawi ngs and Speci fi cati ons.

Provide access to each manhole and inlet and check the
foll owi ng characteristics:

Shape and finish of invert channels,

Waterti ghtness and finish of masonry structures,

Location, type, and attachnent of stops,

El evati on and attachnent of franes, covers, and openi ngs.
Pattern and machi ning of covers

Drop connection arrangenents.

DO QOO T Y

F. Manhol e Leakage Tests

1.

Qbservati on:

a. Test nmanholes prior to backfilling, nortaring joints, and
installing the bench and inverts.

b. When the groundwater is below the bottom of the nanhole
perform an exfiltration test by plugging all pipes and
ot her openings and filling the nanhole with water to the
top of the cone section. After 15 mnutes, if there is no
vi si bl e | eakage (no water visibly noving down the surface
of the manhole) the nmanhole shall be considered
wat erti ght and backfilling may proceed.

c. Wen the groundwater is above the bottom of the nanhol e,
perform an infiltration test on that portion of the
manhol e bel ow the groundwater |evel. After 15 minutes, if
there is no visible leakage into the nmanhole, that

portion of the mnmanhole below the groundwater shall be
considered watertight After the infiltration test has
been completed, fill the nmanhole with water and perform

an exfiltration test on that portion of the manhol e above
t he groundwat er.
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2.

3.

3.

d. Any visible |eakage into and out of manholes shall be
consi dered unsati sfactory.

Drop in Water Level:
a. Under certain circunstances such as an area with a heavy
flow of traffic, and with approval by the Engi neer, a nmanhol e
may be tested by measuring the drop in water |evel after
backfilling.

b. Prior to nortaring joints and installing the bench and
invert, fill the manhole to the top of the cone and conpute
the |eakage by neasuring the drop in water |level over a
period of not |ess than 8 hours.

c. Leakage shall not exceed 1 gallon per vertical foot for a
24 hour peri od.

As an alternative to the above tests, a vacuum pressure test
may be carried out to the following criteria:

a. Initial vacuum gage test pressure shall be 10" Hg. Test
hold tine for a 1" Hg. pressure drop to 9" Hg shall be:
(1) At least 2 mnutes for 10 feet deep manhol es;

(2) At least 2-1/2 mnutes for 10-15 feet deep
manhol es; and
(3) At least 3 mnutes for 15-25 feet deep manhol es.

a. If the pressure drop exceeds the above limts the unit
shall be repaired and re-tested and if a unit fails to
nmeet a 1" pressure drop in 1 mnute, the unit shall be
wat er tested per (1) or (2) above.

Correct all |eakage by reconstruction using new materials.
Usi ng | eadwool, expanding nortar, and other repair nethods
shall not be permtted.

G Re-testing Approved Lines

1.

Prior to the final acceptance of any sewer |ines, the Engineer

may require re-testing of up to 10% of all lines installed
when nore than 30 days have |lapsed from the tine of initial
testing or, if in the opinion of the Engineer, sufficient

reason exists to suspect settling has occurred.
| f, during such re-testing, any lines are found to exceed the

7. 5% maxi num defl ection, the Engineer may require all lines to
be re-tested.

-29-



DI VI SION 4 — STORM DRAI NS

SECTI ON 4A

REI NFORCED CONCRETE DRAI NS

4A-1 SCOPE OF WORK

This section includes furnishing reinforced concrete drainage pipe as
shown on the contract draw ngs.

4A- 2 REI NFORCED CONCRETE PI PE

Rei nf orced concrete drain pipe shall conformto ASTM Specifications for
Rei nforced Concrete Culvert, Storm Drain, and Sewer Pipe, Designation
C 76. Rei nf orcenent  shal | be circular for all concrete pipe.
Rei nforcenent shall be of the cross-sectional areas as specified in
ASTM C-76. Longitudinal and circular reinforcenent shall extend into
bells, grooves, and tongues. Manufacturer's certificate of conpliance
shall be furnished to the Engineer, prior to installation. Mthods of
shi pping and storage on site shall be such as to avoid injury to the
pi pe. Damaged pi pe shall be rejected and renoved fromthe job site.

Rei nforced concrete pipe shall be Cass IV, Wall B, unless otherw se
noted on the plans.

Each length of pipe shall be marked with the nmanufacturer, class, and
date of manufacture. Pipe shall not be shipped until it has aged 7 days
or attained a mninmum strength of 4000 psi, whichever takes |onger.

4A-3 JA NTS FOR REI NFORCED CONCRETE PI PE

Joints for concrete pipe shall be standard bell and spigot or tongue
and groove.

Bel | and spigot pipe joints shall be made by caul king all around wth
twisted jute of proper size to give good alignnment of the pipe. Inner
surfaces of abutting sections shall be flush and in a snooth grade
Brush and wet the jointing surfaces, and then fill the annul ar opening
with nortar to a mninmum depth of 2-in, sufficient to form a bead
around the outside face of the bell

Tongue and groove joints shall be made by brushing and wetting the
jointing surfaces, buttering the spigot with nortar and pushing it
hone. The opening between the pipes shall then be conpletely filled
with nortar, both inside and outside on pipes 45-in and | arger, outside
on pipes 42-in and snaller.
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Mortar for jointing shall consist of one part portland cenent and two
parts sand, using a mninmm anmount of water sufficient to neke a
wor kabl e nortar.

Joints shall be inmediately protected fromfreezing or excessive drying
by covering with earth, burlap, or other approved naterial.

4A-4 | NSTALLATI ON

Brain pipe shall be laid true to Iline and grade as shown on the plans
and in accordance with the instructions of the manufacturer.

Beddi ng shall consist of carefully preparing and shaping a bed of fine
granular material to fit the lower |5 percent of the external height of
the pipe with a mninmm of 4" under the bottom of the pipe. Recesses
shal| be excavated for the bells of the pipe.

As soon as the excavation is conpleted and the specified pipe beddi ng
provi ded, the Contractor shall firmy bed the pipe to conform
accurately to the line and grade indicated on the plans. No bl ocking
will be permtted under the pipe.

As soon as the pipe is in place, fine granular nmaterial shall be placed
and conpacted to the m d-di anmeter of the pipe.

The remai ni ng backfill shall be in accordance with Section 2B.

4A-5 TESTI NG AND CLEANI NG

At the conclusion of the work, the Contractor shall thoroughly clean
all of the new drains by flushing with water or other neans to renove
all dirt, stones, pieces of wood, or other debris, which nmay have
entered during the construction period. Debris cleaned fromthe |ines
shall be renoved fromthe | owest manhole. If, after this cleaning any
obstructions remain, they shall be renpved to the satisfaction of the
Engi neer. When groundwater |evel is above the pipe, or followng a
heavy rain, the Engineer will exam ne the pipe for |eaks. If any
defective pipes or joints are discovered, they shall be repaired or
repl aced.

SECTI ON 4B

DRAI NAGE STRUCTURES

4B-1 SCOPE OF WORK

This section shall include manhol es and catch basins constructed of
cast-in-place concrete, concrete block, or precast sections.
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4B- 2 CAST- I N- PLACE CONCRETE

Cast-in-place structures shall be nmade with concrete conformng to the
requirenents for Cass A concrete in Section 520 of the New Hanpshire
Depart nent of Transportation Standard Specifications.

4B- 3 REI NFORCI NG STEEL

Rei nforcing steel for cast-in place concrete shall conformto the
requi renents of Section 544 in the New Hanpshire Departnent of
Transportation's Standard Specifications for Billet-steel bars or
Wl ded Steel Wre Fabric.

4B-4 BRI CK NMASONRY

Brick masonry shall be in conformance with Section 3l-5.

4B- 5 CONCRETE BLOCK MASONRY

Precast solid concrete blocks may be rectangular for drain inlets or
radi al and battered for manholes and shall conform to ASTM
specification C 139. Bl ocks shall have maxi num | engths of eighteen (18)
i nches, mnimumw dth of eight (8) inches, and height not greater than
ei ght (8) inches.

Radi al bl ocks nmust be made in true segnents of a circle with inside and
outside surfaces curved to the desired radius. The units in the cone
section of the manhol e shall be drawn in (reduced) eight (8) inches for
every eight (8) in height. The unit shall be so designed that the
interior surfaces of manholes are cylindrical for straight sides and
conical for the top three courses with no offsets.

Units for both manholes and inlets nust be so designed that only ful
l ength units are required to | ay any one course.

Al'l bl ocks shall be free fromnoticeable cracks, pits, damaged corners,
and other inperfections. Textures shall be uniformand shall conformto
sanpl es submtted to and approved by the Engi neer.

Mortar for concrete block shall be as specified for Brick Msonry in
Section 3I-5.

4B- 6 PRECAST CONCRETE SECTI ONS

Precast concrete sections shall be manufactured to the dinensions as
detailed in the plans and shall conformto ASTM Specification C 478 as
appl i cable and the foll ow ng additional requirenents:
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The barrels of manhol es shall be 48-in. inside dianeter with a wall not
less than 5-in., and 60-in. inside dianeter with a wall not |ess than
6in. with tongue and groove joints. Precast bases shall be a m ni num of
5-in. thick.

Precast tops shall have 30-in. diameter openings as required.

Inverts of precast bases to be shaped with concrete fill in the field.
A channel shall be fornmed for the I ower 10% of the pipe with the top of
the shelf 1" above the top of the channel.

Draw ngs and specifications shall be submtted for approval for all
types of precast units to be furnished. Drawings shall indicate all
di mensi ons and reinforcing steel areas and concrete design strength

Precast concrete manhol e sections shall be set so as to be vertical and
with sections in true alignnent, 1/4-in. maxinum tolerance to be
al lowed. Joints for tongue and groove sections shall be conpletely
nortared by buttering the groove end imediately prior to setting a
section. The outside and inside joint shall then be conpletely filled
with a conparatively dry nortar (one part cenent to two parts sand) and

finished flush with the surfaces of the bell. Allow joints to set for
24 hours before backfilling. Backfilling shall be done in a careful
manner, bringing the fill up evenly on all sides. If any |eaks appear

in the manholes, the inside joints shall be caulked with |ead wol to
the satisfaction of the Engi neer.

Where holes nust be cut in precast sections to acconmodate pipes, this
cutting shall be done prior to setting them in place. Al holes in
sections shall be thoroughly filled with nortar and fini shed snoboth and
flush with adjoi ning surfaces.

Al'l holes in sections for handling shall be thoroughly plugged wth
nortar.

4B- 7 MANHOLES

Drain manholes 4 ft. in dianeter, as shown in Appendix B-2, shall be
used on pipe sizes 24-in. and smaller. Manholes on |arger drains shal
be approved by the Engi neer.

The bottom slab of manhol es shall be built on a 6-in. screened gravel
base. Manhol e bases shall be precast concrete or cast-in-place Mnhole
cast-in-place bases for drains shall be constructed to provide a slab
for support of the concrete black masonry wall or reinforced concrete
wal | s.
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Drain manhole inverts shall be constructed of concrete fill sloped to
drain between flowthrough pipes. No invert is required for pipes
entering drain manhol es or structures from catch basins.

An inlet manhole shall be identical to a drain manhol e except that the
clear opening shall be 24" and a 24" square frane and grate, in
conformance with Section 4B-10, shall be provided.

When approved by the Engineer, the use of an extended grate, as Shown
i n Appendi xes B-4 and B-5, shall be permtted. The grate shall consi st
of an Irving Deck and frame having a width of 21.5 inches and a |length
of 60 inches, as manufactured by Lyons Iron Wrks, or approved equal
The trough base shall be constructed of 8 inches of concrete cast-in-
place at a mninmumdepth of 1 ft. and having a slope of 1 in. per foot.
The trough walls shall be constructed of 8-inch masonry bl ocks.

4B- 8 CATCH BASI NS

Catch basins shall be 4 ft. in dianeter, as shown in Appendix B-3.
Sunps shall be 3 ft. unless otherw se approved by the Engi neer.

The bottom slab of catch basins shall be built on a 6-in screened
gravel base. Catch basin bases shall be precast concrete or cast-in-
pl ace. Catch basin cast-in-place bases shall be constructed to provide
a slab for support of the concrete block masonry wall or reinforced
concrete wal | s.

4B-9 MANHOLE FRAMES AND COVERS

Manhol e franes and covers shall provide a 30" dianeter clear opening.
The cover shall have the letter "D' or the word "DRAIN' in 3" letters
cast into the top surface. Covers shall have two |ift holes, 180
degrees apart, on the perineter.

The castings shall be of good quality, strong, tough, even-grai ned cast
iron, snmooth, free from scale, lunps, blisters, sandholes, and defects
of every nature which would render themunfit for the service for which
they are intended. Contact surfaces of covers and frame seats shall be
machi ned at the foundry, before shipnment to prevent rocking of covers
in any orientation.

Al'l castings shall be thoroughly cleaned and subject to a careful
hanmer i nspection.

Castings shall be at least Cass 30 conformng to the ASTM Standard
Specification for Gay Iron Castings, Designation A48.

-34-



Bef ore being shipped from the foundry, castings shall be sandbl asted
and given tw coats of coal-tar-pitch varnish, applied in a
satisfactory manner so as to nake a snooth coating, tough, tenacious,
and not brittle or with any tendency to scale off.

4B- 10 CATCH BASI N FRAMVES AND GRATES

Catch basin frames and grates shall be 24" square, with either a cast
iron frame and gal vani zed steel grate, conformng to Type B on Standard
Sheet No. 3 of the New Hanpshire Departnent of Transportation Standard
Specifications or a 24" square cast iron frane and cast iron grate,
conformng to Alternate 1 Grate for CB-B and DI -B on Standard Sheet No.
3-A of the New Hanpshire Departnent of Transportation Standard
Speci fications.

Catch Basin Gate and Franme Type "F' and alternate Type "F' conform ng
to State of New Hanpshire Departnment of Transportation's Standard
Specifications nay be used on steep roadways where high capacity is
needed. The Type "F' Gate is shown on Plate 8 of Standard No. 3 and
the Type "F' alternate grate is shown on Plate 7 of Standard No. 3-B.

When approved by the Engineer, the use of an extended grate, as shown
i n Appendi xes B-4, shall be permtted. The grate shall consist of an
Irving Deck and frame having a width of 21.5 inches and a I ength of 60
i nches, as manufactured by Lyons Iron Wrks, or approved equal. The
trough base shall be constructed of 8 inches of concrete cast-in-place
at a mnimm depth of 1 ft. and having a slope of 1 in. per foot The
trough walls shall be constructed of 8-inch masonry bl ocks.

4B-11 SETTI NG MANHOLE FRAMES AND COVERS

Manhol e franes and covers shall be set in conformance with Section 3I-
6.

4B-12 SETTI NG CATCH BASI N FRAMES AND GRATES

Catch basin frames and grates shall be set in conformance with Section
3l - 6.

4B-1 3 CLEANI NG DRAI NAGE STRUCTURES

Al'l manhol es and catch basins shall be thoroughly cleaned prior to
final inspection, by the renoval of all accunmulations of silt, debris,
and foreign matter of any kind.
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SECTI ON 4C

HEADWALLS

4C-1 SCOPE OF WORK

This section shall include construction of headwal |l s as shown in
Appendi x B-6, and as shown on the contract draw ngs.

4C-2 CAST- I N- PLACE CONCRETE

Concrete used shall conformto the requirenents for Class A concrete in
Section 520 of the New Hanpshire Departnent of Transportation Standard
speci fications.

4C- 3 MASONRY

Al'l masonry shall be nade with nortar conposed of one part Portl and
Cement to two parts sand to which a small anmount of hydrated |ine, not
to exceed 10 | bs. to each bag of cenent, nay be added.

Sand shall be washed, cleaned, screened, sharp, and well graded, with
no grain larger than a No. 4 sieve opening. It shall be free from
vegetable matter, |loam organic or other material of such nature and
quantity as to render it unsatisfactory.

No so-called "dry-masonry” wi thout nortar will be permtted

SECTI ON 4D

Rl PRAP

4D-1 SCOPE OF WORK

Rip-rap will be placed where shown on the plans to the extent indicated
on the plans.

4D- 2 RI PRAP

The stone used for riprap shall be sound, free from structural defects
and shall consist of a durable field or quarry stone roughly as
rectangul ar bl ock. At |east 50% of the stones shall weigh in excess of
150 I bs. each, and the remai nder shall weigh from50-150 | bs. each. One
di mensi on of each exposed stone shall not be less than 12 inches. Rip-
rap shall be bedded in bank run gravel. The stones shall be placed by
mechani cal equi pnment imedi ately after preparation of the gravel bed,
with the stones laid so that the 12-inch dinension is perpendicular to
the prepared bed. Stones shall be placed so that the weight of the
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stone is carried by the underlying material and not by the adjacent
stones, with the larger stones placed at the bottom of the slope.
Spaces between stones shall be filled with spalls of suitable size to
construct a solid, stable slope, free fromlarge voids which m ght not
protect the earth sl opes agai nst erosion.

DIVISION 5 - STREETS

SECTI ON 5A PAVEMENT

5A-| SCOPE CF WORK

This section includes renoval and replacenent of pavenents over
trenches excavated for installation of dr ai ns, sewers, and
appurtenances as well as pavenent for new streets.

SA-2 CUTTI NG AND REMOVI NG PAVEMENT

The Contractor shall renobve only as nuch existing pavenent as necessary
to do the work. Where excavations are to be nade in paved surfaces, he
shall out the pavenent ahead of the excavation by sawing before
breaking the pavenent within the excavated limts for renoval. All
pavenent shall be cut by sawi ng. Sawi ng and renoval shall be done so as
to produce clean, wuniform vertical edges wthout damge to the
remai ni ng pavenent. Pavenent renoved shall not be mxed with other
excavated material, but shall be disposed of away fromthe site of the
wor k before the remai nder of the excavation is nade.

S5A- 3 GRAVEL SUB- BASE

3ackfilling of trenches in streets shall be as specified in Section 2B.
The top of the trench shall be backfilled with 1 ft. of bank-run gravel
as specified in Section 2D. The gravel shall be thoroughly conpacted to
the satisfaction of the Engi neer.

S5A- 4 TEMPORARY PAVEMENT

Where directed by the Engi neer and i medi ately after backfilling, place
tenporary bitum nous pavenent, consisting of Type B or Type F Hot
Bi tum nous Pavenent, 2-in thick, in accordance with Section 401 of the
nost recent Standard Specifications for Road and Bridge Construction of
the Departnent of Transportation of the State of New Hanpshire, and al

anmendnents thereto. This tenporary pavenent shall be repaired as
necessary to nmaintain the surface of the pavenent until replaced by the
per manent pavenent. |If points of settlenent or holes appear in the

tenporary pavenent, the Contractor shall repair the same within three
days of notification by the Engineer or Cty Authority. Wen directed
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by the Engi neer, the Contractor shall renobve the tenporary pavenent and
regrade the sub-base for installation of pernmanent pavenent.

S5A-5 3-1 N Bl TUM NOUS CONCRETE PAVEMENT

No permanent pavenent shall be placed over a backfilled trench within
60 days after conpaction of the backfilling unless permtted to do so
in witing by the Engineer. Repaving may be delayed for a l|longer tine
i f the Engineer so directs.

Per manent pavenent shall consist of a 2 inch base course of Type B and
a l-inch wearing course of Type F Hot Bitum nous Pavenent neeting in
every respect Section 401 of the nost recent Standard Specifications
for Road and Bridge Construction of the Departnent of Transportation of
the State of New Hanpshire. The edges of the existing pavenent shall be
trimed back to a reasonably snooth |ine subject to the approval of the
Engi neer. Imediately prior to laying the binder and wearing courses,
the trimed edges shall be stable and unyielding, free of |oose or
br oken pi eces and all edges shall be thoroughly broonmed and coated with
an approved asphalt tack coat. Broomthe entire binder course prior to
pl aci ng wearing course.

The wearing course shall be rolled until thoroughly conpacted by a

roll er weighing approxinmately 10 tons, but not heavy enough to damage
t he existing adj acent pavenent.

-38-



APPENDI X A
STANDARD SEVER DETAI LS



a3l 4Yd | AINIISIA | NOISTAIY

HOIAA0 SAHANIONA ALLD

—___'SNOLLYOIJIDAdS
3S3HL LNOHLIM 3137dWOJ LON 3
SONIAVAA JIOHNYW QAYANYLS 3S3HL
‘SINIWNNJ0C LIVAINOD 3HL NI T3CNTINI
A0 @3IHIVYLLY Y SNOILYIIJID3dS
NOILINALSNOD 31VAVd3S 310N

NV

2661 T14dV :3Lvd Q3LON SV :3TVOS
STIVL3d ddVANVLS

NOISIAZY diva ‘ON

‘3dId 3HL 40 d0L 3HL 3A0Y 1004 3NO NYHL SS37 LON Lng

‘30va9 @3HSINIA ADT34 1334 333HL LSV3IT LY 440 1nJ 36

TIWHS LI “30v7d NI L4371 36 0L J3IINIONT 3HL A€ Q3300

SI ONIL33HS 33HA ‘Idid 3HL 40 dOL 3HL 3A0EY 1004 3INO NVHL
S$S37 LON NOILVAIT3 NY OL 33v7d NI 1437 ANY 440 LNJ 39 TIVHS
1I ‘431IWVIC-CIN MOT3E SANILX3 ONY 3dId 3HL ICISONOTY
Q3397d SI ONILITHS JA3HM

‘NOILYLAOJSNVAL

40 IN3WLIAYLAT JFIHSAWYH A3N 40 31VLS 3HL d0 NOILONALSNOD
30QIdd ANV VDY d0d SNOILYJIIJIJ3dS QAVANYLS 3IHL 40
NOILIO3 LS31V 3HL 40 O0E NOISIAIQ 40 SINIW3NINO3N 3HL
1330 TIVHS ¥33INION3 3HL AS Q333030 41

‘A3AN3SIAd 36

TIIA AYYSS3IIAN NIHA ‘NOILONALSNOIIN ATGISSOd ANV
3ONUNILNIVW d04 d§3M3S 3HL O1 SS3JJIY ASY3 LVHL

Q3AIAONd ANV 37EYLS AT3NILNI 38 TIIM NOILINALSNOD
03137dW0J 3HL LVHL 03ITJISILVS SI JIIANIONI 3HL 4I  'Lv3d a0
AINW ‘WYO71 ‘1I0S dOL 40 3SN 3HL LIWA3d AVW A33INION3

3HL LYHL 1d30X3 “3A0EY Q39133530 SV 38 TIVHS

AVIYALYW ITEVLINS ‘NOILONALSNOI ANLNNOI-SSOAD NI

‘NOILIONOD 374YLS ¥ NI NOILONALSNOD 03L37dW0J 3HL NIVINIVA a0
130ddNS INIIJI44NS 3AIADN LON TTIN “¥33INIONI 3HL A9 GINIWY3LIC
SY ‘HIIHM WIA3LYW ANV a0 ‘NOISNIWIQ LS39dv1 NI S3HONI

XIS d3A0 SHION TV ANV “WIYILYW 39037 QILYAYIXI TV “AV1D

A0 LY3d SI0NW_L40S ¥0 13N 7V ‘7I0S dOL ‘A3LIYN JINVOAO “IN3W
-3AYd 40 $3031d ‘SI¥E3C 3ANTOX3 TIWHS 1nd ‘NOILINALSNOD 40
3SAN0J 3HL ONIANG Q3LVAVIXI IVINILYW VANLYN 3HL 38 TIVHS
TIIDHIOVE HONIAL 304 WINILYW ITGYLINS ‘SAVM TITIAVAL ANV
SAVA-ITVA  ‘S¥3CINOHS AvON ‘SAVON NI

‘3dId 3HL HLIA LOVINOD NI SI ,2 NVHL 330a¥7 3INOLS

ON 1VHL “Y3AINOH G3AIADNd 3dId ILINONOD d3JVOANIIN
ANY NOJI 3T1LONA_ ‘NONI-LSYD 304 GILINWD 38 AYN LIINVIE
‘JA3IS 002# SSVYd T1IM ZST NYHL 330N LON

ONY 3A3IS HONI 2/1 ¥V S3SSvd 7%001-06 1YHL d3avaD OS
‘YILLYAW JINVOND WON4 33¥4 ANVS NY3TD

‘I3SN 39 TIVHS S3HONI 2/1-1 OL HONI 2/T 3NOLS
A3HSNAD ¥0 13AVAD TINIFAIS 03AVAD ‘3ISYE HONFAL
3HL 3ZINIEVLS Ol ¥33NIONI 3HL A9 0333030 3N3HA

3A3IS s# ONISSVd %S-0
3AJIS vi ONISSVd %01-0
N330S HONI 8/€ ONISSVd %SS-02
N33¥IS HONI +/€ ONISSVd 7%001-06
N330S HONI 1 ONISSvVd %001
‘L9 'ON 3ZIS 3NOLS
€€0 WISV ONILIIW ONV ¥ILLYW JINVONOD ‘WYOT AVID WONJ
3334 INODLS C3HSNAD d0/ANY T3AVAD @3NI3FNIS  'ONICA3q -2

‘L JLON OSTV 338 “WWINILVN ONIQA34 HLIA 143y

‘I3NIND3Y 41 ‘ONIL3IIHS AOOA -9

T38INOJ 3SVE -

“IVId3ALVN I7avLInS -+

‘IDINVIE ONVS -€

ONIL133HS HLIM NOILJNYJLSNOJ Hlav3

PNILI3HS,

[i6i N S

LIINVIE nzcw\

‘48T NVHL SS37 3 LON TIVHS
NIVW JILVA ANV J3IA3S AJIVLINVS 3HL 40 NOILVAYd3S WIILA3A €3>

‘ONISSO¥] 3HL 40 1334 6 NIHLIM @31vd07 3€ LON 7VHS SINIOM ANV
SNIVN 303304 ¥04 334NSS3dd ONIMNOM SIWIL 2/1-1 ANV S¥IM3IS ALIAVAD
d04 HONI 33VNOS d3d SANNOd S LV @ILSIL NIHM 30VHVIT Od3Z

HLIM 031V 33NSS3dd ¥3LVM 3dAL WIINVHIIW 34 7IWHS SINIOC <>

‘ONISSOdD 3HL 40 3AIS HOV3 L334 6 40 3ONVISIQ
WAWINIW ¥ 304 NOJI 37IL0NC 26 SSYTD 34 TIVHS 3dId ¥3M3S v)

'SAOTI04 SY TILONALSNOD 38 TIVHS
‘SNIVW d3LYM SSO¥J LSNW J3MIS AAVLINYVS AIAINTHM

‘JONVLSIA TWINDZINOH LODJ N3L ¥ A€ S3ANIT
YIMIS AYVLINYS WONJ QILVAVLIS 36 TIVHS SINIT d3LVA

‘SXHJ07d_dI10S 38 TIVHS
&) ‘0L ¥/1 38 1WWHS 3d1d MO39
‘@3ZI7ILN ST INIWISYINT TInd 4T

YIA3S 3HL

130ddNS MI07E ¢ ‘NIW
313¥0N0J 40 Hid3a

HINI T 131VO3399Y 40 3ZIS WNWIXYW-
AN3W3D 9vE d3d SNOTWO €2 'S WILVA-
QAVA JI8NJ A3d SOVE S '9 1INIW3ID-

ISAO0T1T04_SY SNOILYJIJIJ3dS

JAUYANYLS NOILVIAOMSNYAL 40 INIWLAYHIT JNIHSWYH

A3N 3HL 40 3L3¥ON0J CHO00E) ¥V SSVYTID 04 SINIWIAIINOIY
3HL DL WJOANOJD TIWHS LN3W3ISVONI 04 3L3¥ONOJ

‘3IVANNS ONNO¥D IYNIDIAO
3HL 3A0EY S3HONI XIS 40 LHOI3H ¥ OL G3ANNOW 38 TIVHS
TII4 d0 T77I1433vE 'NOILINALSNOD ANLINNOD SSO¥D 04

‘ACVAD MO39 NOILYAYOX3

333030 304 ANY NOILYAYOX3 39037 304 HLCIA LN3WAYd
3HL 39 OSTW 1WHS 4 ‘0 ‘0 3dId SNId S3HONI 2 34
TIVHS 4 ‘¥3LINVIA TWNIWON S3HONI ST NVHL ¥319339 S3dId
d04 (SIHONI 9€ NVHL 3¥0W ON 38 1WHS 4 ‘SS31 a0
JILIWVIC TYNIWON S3HONI ST S3dId a4 ‘IdId 3HL 3ADEY

S3HONI 2T 3NVd V OL HLQIA HON3AL 37EYNOTIV WNWIXYA = M-L
Q3NNILINOD S3LON

NOIL3NALSNOD

|

T 310N 338

'NIW .21

S¥3AVT L€ NI
13vdHOd

‘3AVA9 MO39 VI¥3LYN IT1EYLINSNN 40 NOILVAVIX3 03¥3qd0 -1
ISALON

NOILD3S HONZJdLl ddVANVLS

y-v_NOILJ3S
<01_3LON 33S)
AIN3IW3ISYINI T17INd 3L33INOD

NIN .9
Qnnn

B CNIW b) QI ¥/1

i

6 AN 335
ILNDY — ‘ I
.
A.z:__ v SO B
-2t a v/ NT«....«.. -
-1t I LDINVIE nzﬁU
o1 — =
ANIWISYINT LV FOINVHI
WOLL049 HIN3IJL DNIMOHS M3IA
WOLLOE HONIL — v
-6
L9400 2/1
" _1

———

‘ P ._.z.U_umc\uzu\

vy —

NOILJNJLSNOJ 39037

CNIN
INDILYAYIX3 39031

/9> a0 /1

HL1av3 ¥04 HLA3@ LNGNAV 'XUW
ONY HLJ30 DNIOT3E NI
|

9 310N
_ 33

S¥3AVT £ NI
1IVdWDOD

IVINILYN.
JavLins

IVIAILYW
JavLins

‘M 'd ‘T AE QININD3Y
3SIMI3HLO J¥3HM
1d33X3 SAIAVT

/€ NI 13vdWOd

S¥3AVT
<20 NI ¢
13vdWOd

7‘
™ \

N

03I14133dS SY 3SANODIJ 3IvHans

/{m e

SAVA-XTVM ONV S33AINOHS avod
‘SQvOd NI NOILONALSNOD A04




‘NOILO3NNOD 3SNOH 3HL 04 GILINALSNOD 38 TIVHS AINWIHO ¥ ‘1334 ¥ NVHL d3Lv3d9 SI d3INIS OLINI d0AC WIILY3A 41 TKINWIAD -€1

HONI T '31V93N99V_ 40 3ZIS WNNIXYW
AIN3W33D 9vE d3d SNOTIVD €2 'S RIFLVA
Q¥VA JIEND J3d SHVE S '9 t1INIWID

'SADT04 SY SNOILYIId4I03dS QAVANYLS NOIL
-V1304SNVIL 40 INIWLAVHI@ FATHSIWYH MIN 3HL 40 JLIAONOD CHOOOE) ¥V SSYID d04 SINIWIAINOIY 3HL OL WIOANOD 1WHS IL3NINOD  "I[3IONOI -21

‘¥3ANI4-3dId a0 37033N dI0 VY HLIA 3dId d31ang 3HL

ONILVIOD NI GIV OL “7IVL3Q +AINWIHI, I9IIdAL 3HL NI Q3FI¥IS3C SV 3AA_d0_33L 3HL d3A0_C3IIV1d 38 TIVHS 3dId a0 hmMHm«&mJ

SNO¥Y34 ¥ 'NOILICAY NI 'SAA0J3d WAIJINNW 3HL NI 3714 ANV 3030034 36 TIWHS 3AN a0 331 3HL 40 NOILWOOT 3HL

'@3SN 38 TIWHS HONI 2/1-1 OL HONI 2/7 3NOLS Q3HSN¥D 30 T3AVAD Q3N33YIS ‘3SvE 3IHL 3IZITIEYLS_OL Y3INIONI 3HL A QN3N0 3y3HAM

3AIIS 8# ONISSVd %ZS-0
3AIIS b# ONISSVd %01-0 N3343S HONI 8/€ ONISSVd %SS-02
N3333S HINI +/€ ONISSYd 7001-06 N333JS HINI T ONISSvVd %001

'£9 3ZIS 3NOLS €€-J WLSY ONILIIW ONV IVINILYW JINVDAO ‘WYOT ‘AVIO WOd4 3334 3NOLS GIHSNAD A0/ANY T3AVAD @3NIINIS ONICAIE -0

O1 ONY 3A0EY @30V1d 39 TIWHS A¥YSSIOAN NIHM LNE ‘3OIAYIS ¥IMIS 3IHL SY HONIYL 3WYS 3HL NI IV 3 LON @INOHS -6

‘T3LLINN3d
38 LON TIVHS ‘d3LVA_ONNOAD 30 ‘3DUNIVAC ‘YILYM NIVY ONIA¥AYI NOILDANNOD AVIINIS d3HIO ANV a0 ‘SdWNd dWNS 30 SNIVAA 9ONILODJ
‘SYIQVIT 4004 ‘CILLIWAID 38 TIVHS ‘'013 ‘AJANNYT ‘SINIS ‘SL3TIOL 3SNOH WOA4 MOT4 3LSYM AAVLINYS LNG ONIHLON  ‘NOILJ3NNOJ “WOITIT

'SSANLHOIL-Y3LYA JANSSY OL SV OS AIVI-33 ANV AJYSSIOIN

41 dN-95N0 38 7VHS 3dId 3HL ONV 3ONYLdIJIV-NON 304 3ISNYI 39 TWHS S1S3IL JLYNYILTY JADEY JHL 40 ANV NI 03AN3ISE0 3995Y3T
‘JIOHNYN WY3ALSNMOQ LSAId JHL NI 3JAVW 34 TIVHS SHVIT a0d

NOILYAY3SE0 ‘3dId 3HL J3IAD HONZ¥L 3HL NI 3SIY OL Q3LLINY3d 38 TIVHS dILVYA ANNOAD ‘ST HONIYL 3HL 41 a0 ‘d3ILYM HLIM T3SOH
ATWVA3EIT 38 1IYHS 3dId 3HL ‘A¥C SI HONINL 3HL 41 _ *3dId 3HL ¥3A0 HONIAL 3FHL OINI CIDINIAAS 38 TIVHS FAC LNIOSIAONTS_AAC
‘LHOITSYd ¥ HLIA INONV3TD 3HL HONO¥HL 3AVW 38 TIVHS SHVIT d0d4 SNOILIIdSNI  ‘3dld 3HL 33A0 _HONIAL 3JHL NI 3SIy

TIVHS _SHYIT A0d4 SNOILJIMSNI = ‘3dId 3HL ¥3A0 HONFHL_3HL NI 3SId OL Q3LIIWY3d 36 1IVHS _d¥3LVA ONNOND 3HL “L3IA_SI_HINJdL 3HL_4I
‘40 SNOILIGNDD HON3YL L3M I4ISSOd SY ATIVIN SV 3LVINWIS OL J3LYM HLIA T3SOH ATWIIEIT ANY_C3SOdX3 1437 3 TIWVHS 3dId_3HL
‘ONd 3HL 40 3A37 3HL 3ADEY 1334 S 40 LHOISH V¥

01 907d_3HL 3A0EY W3LSAS 3HL OINI @3ONAOAINI 36 1IVHS ¥ILYA_‘NOILYVIANI 3314V 331 3HL NI ONINIAO_3HL WOd4 WY3dLSdN LsSnr
Q3LAISNI 34 TIVHS 9N7Td A0 J3AAYTE ITEVIVIANT NV ONILSIL 04 AGYIN N3IHM “ONV NMOHS SY @3T1WISNI 38 TIVHS 331 NOILYAN3SEO NY

o]

'Y

TCONITIIS
=-3Jve OL d0Idd) S¥3INNVW ONIAODTIO4 3HL 40 ANV NI 1S3L 39WIvI1 ¥V OL 3L93rdnS 38 TIVHS A3A3S 3ISNOH @313 1dWOD 3HL “ONIISIL -

T3NNILNOD S3LON

‘033N 38V SIAM A0 S3IIL JN3HA SNOILYTIWISNI OL ATddv_LON_DOC_SNOIL

31 ONNDAY VINILVN HONS 33HLO0 30 HLOTO_ONIJMULS_ ‘¥3WWWH 39031S Vv INIW3ISYINT T7IN4 3IL3JINOI

‘Y3N3S LIILS ONILSIXI
3HL NI 37GVIIVAV 1ON SI 3AM 30 331 v 33HA ~S3AN a0 8331 -s ‘NIW 9

'3SN 36 TIVHS SATLdVAY GIANLYINNYW 3LVIddO¥ddY

_l CNIW W)

“TYA NOILVONNDS 3HL 1" 30 JAA ¥3A3S L13FULS FHL LY Sy~ “TALIINNOD Tl /1
36 0L 33 STYINILVH DNITY34d10 33HA _'Q3SN STWINIIWW 3d1d 3HL i

HLIN O3HOLVN ATN3d0Nd 3@ TWWHS SINION T ‘SSINLHOIL-¥3LYA 304 \

13%SYD JIAINOLSYTI 30 INIWOIN ¥ NON INIAN3IJIT 3@ TWHS SINIOF -+ NIN .2/1-22 ININISYONT
‘ILIS €0F L WON4 QIADNI ONV Q3L03r3¥ 3 TIVHS 3ITd TIDVRVT € 40 aarsing

STIV1L3d d3ImM3is 3SNOH

€1 3LON 338)
A3NWIHI

iNIW
=9 <NIW .

_l.n ‘T ¥/1

ONIQa3:

(2T 310N 338>
31330N02

aNNDAY 1V
‘NIW .9

‘, ‘S3CIS 17V NO ATIN3A3

\ dn LHONONE 39 OL ONITIIHIdvE

(1T 310N 338> a7 C'NIN "dH £) L3S IYILINI NIIYL SWH
3d1d a0 aod 31330N0J 330439 ONITIIDIdvE
VL3N SNOdN34 /_ ON "30V7d NI 1437 MOAWNO04

_lq YZ/SNNZ//4

<6 3UON 335>
AIA3S FHL NI ONINIdD NN T SO
NAVS ¥0 CIT1IC ATHLOONS ¥ OUNI Q3ddv) 3AVS TIINIHII-AXOAI NOILI3S HONJIL JWYS NI NOT IS =SSO FONGST

3 0L ONIGA3E _
2126-0_NOILYOIAIO3dS WLSY O ONINMOANOD S1DISVD
OININOLSYI3 ONIAVH 3dAL 10DIdS ONV 1738 36 TWHS SINIOF —€ LINVE ONVS 8T 1SY3T 1V

€ e/t
3n3S L
SNOH \/ .21

T34 ONIAVH SE-3S_3dAL 36 TIVHS SONILLI4 ONV 3d1d JAd -2

'v€0€-0 NOILYOIJIJ3dS WLSY OL ONIWNOANOD SINIOC LODIdS NV _
'3IIAY3S FDYM3S J1LSINOC NOJ CIACNAY -1

314 CATSOTHY TNTAX Y IAd
'3ADEY (SINIOC ONY SONILLTJ 3did
NDII-LSY3> 23 3LON NI G314105S 5y 38 TNHS SINTHF -
¥IHIO0 A0 AILYA A04 SOTOW CNIT-ONVS dD_SCION
oL NELSVD YIS0 NI~ 13 L9l 9650 HISY ©- o
S _ 3
HLIA ONV 3dId NONI-31119N@ 40 NDIS3E SSINIJIHL 0S '12v HONZYL LSNIVOY 309

3

anvE—

@1

‘LALTISNT STuvaNvLS LRIALIVAINYH 3dId AL - ALON 33S)
JAVN SV dvd o ol ;
bR e o S o Sv v o o] : NS Vi) ZI\
dld T 3 R D
"SONTLL1d ONY
314 JUNSSRIA NOI-1SV0 404 SINTOE IDISGD o38N 11 12y , T L
& JUON 335> ;
SINIO®  "3dAL NO-HSNd M0 TWOINHO B 140 o TS SINTEE -2 INIOF 3d1d 8 W £
STINOLT 410 GNV ¥31VA 304 P T —
saous o gy 300 ST L o e s AR BB
Q3NIT-ONVS NI 1SVI ATIVONATHINGD 3dId NOJI-LSVD 8 12V OSTV AVW ¥3NIS 3SNOH
STTNOIT A3HIO 30 d3LVA A3
STTM VLI NI ISVD ATWONATNINGD 3d1d NRAEUSVD 9 ‘1av
NV 3dId NONI-LSVO 304 ONINIT ¥VLdON INBW3D ¥ IV
3dId NOJI-1SVO 0 NOIS3E SSIVIOIHL T ‘Tev
STAVINVLS TVNOLLVN NVOLAEWY 3HL 1 STAVINVLS SNTARON -
F1 0L WADANDO TIHS SONLLLIJ QN0 JdId NIMI-S60 o1 ¥00714 INIWISVE:
“SINTOF QWY SONIITTJ SdTd NOST- ISV °
QINDTI0J_ 3@ TIVHS SNOLLYOIID3dS_S3ANLOVAINVA was—"
'6981-_SNOILYO14103dS WLSV OL KAOINDD TIVHS ONV WINZIWW
o L e
T
3 HONFML FHL ¥ILVAIT OL NDIVL 36
ONIRDNDD 3dAL ONITNDO-3NITS i 40 38 TRHS SINTOC -2 TIHS_SJ3LS AWVSSIOI TIV_‘INISTA ST ¥alvA 41 SNOLLIONDD ANT
JATLVINAL WLSY DL W0 RO ot SO T Lr O ST — ¥3IN ITVA 38 LSNA SINIOC 3dld  LO03 d3d HONI B/ NVHL SS31 LON -
S R RS TN TR DTS TSy 40 30Va5 Y LY NOILVONNOS 3SOH 3HL 01 NOTLOINNOD_33M3S 13IS 3HL NIvaa ONIQIING
QIO 39 THOHS T 1P IOToNT N0 RO anoLsN WON3 3QvHD LNVLSNDO NV SNONNILNOD V 1Y QIV1 38 TIVHS 3dId 3HL
SUTNLIVINYW  'TIT 3dAL S2b-O HLSV HLIA JONVEAOINY \SI0TA3E WOINVHOIN
R i e T TR D QIS P, i S T X
3d1d AVID HIONZALS VALX3 38 TWHS SONLLLIJONY 2419 9% NV ONIQT38 'OV JLON NI G314103dS. SV TIAVAD ¥0/NY INOLS G3HSN¥9
T NN AaTT -2 0 S3AVT HONI-b ¥ NO 030038 ATINA32v0 36 TIHS L1 3SNLOVANNYN
3LV1¥d03ddY', JHL 40 SIAIND NOILVTIVISNI HLIA 3ONyTAOoV NI GIINION
“NOTIVTVISNT 3d1d -
'SIHONI ¥n04 36 TIWHS 3OTANIS 3SNOH ¥04 3dTd 3ZTS WININIW -1 ANV ‘030V7d “CIWONVH 38 TIOHS 3dId 3HL

'S3ALON I3NNILNOD S3LON

#1 = 3ZIS WNWIXYN /

IVIAILYW AV INNVED

N

@31IvdWOd
ATHONO¥OHL 39 01
TIDIvE d3LIIN3S

J3NIS 3ISNOH TVYIIdAL

ANGHISYONT
310N v 3LON 33S) INIOF e
ITIXI A HLIA ¥3Ldvay LS

AV19_GITATALIA/IAd/NDANI ™

1SVD/IN3IW3ID SOLS3EASY

€3y

S3LON 33S)
/uu._. TS

1004 ¥3d .#/T 3d0TS WNWINIW
#9 = 3ZIS 3dId WNWININ

3d01S NOWINIW

o¥ = 3Z1S 3d1d_WWININ
¥IN3S 3SNOH

9Nd ONY 331
NOILVAN3SE0

133us
40 NO11¥0d SIHL

o N st —

<OT 310N 338>
T3LIVdNO0
ATHONORIOHL

—34 0L ONIGa3d

S S S




vV 1dvd

‘SIVOT_02-H ONILd0ddnsS
40 3789dvd ANY_ONIN3IdO 3ONVALNI IIAIN3JII NV ONIAVH_@3sn
36 AVA ¥3A0J_EYTS JLININOD TIJA0INITY ¥

HLd3@ 370HNYW N3HA ‘NOILJ3S 3NOJ ¥ 40 N3IT NI ¢

'‘TIVINDIY INIOF ITEIXIT4 ON - 'YIC ,ST HONOMHL dn - 3dId JAd
Q3JINO3Y LNIOr 3I1EIX3 14 ON - 3did Ia
»21 NVHL ¥3029v7 - 3dId JA 3 Q¥
,21 HONO¥HL dn -_3dId JA 3 IV
8 - SIZIS TW - 3dId 13 3 43

'SIONYLSIQ_ONINOIID

3HL NIHLIA Q3QCIAD)d 3@ TIYHS INIDC 3791X314 v TINIOF 31aIX31d

HONI T

131VO3N00Y 40 3ZIS WNWIXYW

40 INIWLAVLIT_JATHSI uMumwmmm
404 INIW3JINO3N 3HL OL zmnuznu TIVHS La0ddNS dOda a04d

‘a3sn 36 JIVHS HONI_2/1-1 01 HONI_2/1 3NOLS d3HSNAD 30 3AVED
‘3SvE 3HL 3ZINIEv.iS_OL ¥3INIONI 3HL A6 03330d0 JJ3HM
3AJIS 8# DNISSVWd %S-0
3A3IS b# DNISSVd Z%Z01-0
N3JS HONI 8/€ ONISSYd %SS-02

a3N3343S

€€J WLSY DNILIIW_ NV ¥3LLVW JINVOAD ‘WyO]
‘AVTIO WO¥4 3334 3NOLS Q3HSNAO d0/ANY T3AVED G3NIINOS  ONTATIE

¥3A0J HIV3 40 d3IN3J 3HL OINI LSVI AINIVId 38

TIVHS SNIVAQ d04 .0, 0 SY3IM3S 04 LS, d3L137 CLHOIIH WAWINIW)
HONI-€ ¥ 'ONIN3d0 av370 HONI-0E€ V 3JAIADJd _ONY NDIS3A_ALNd
AAY3H 40 3€ TIVHS SY3A0D ONY SIWVAJ 3OHNVN  SIIATT TNV SINVII

'AANOSYN XJIdd 40
LSISNOD TIVHS J13HS ANV LJIANI 40 INIWAVTIIANN  "T3NNYHO HONO¥HL
ONIMO14 3HL QAVYADL NIV OL 3d07IS_ANY NAOJD 3dId LS3HOIH 3HL 40
NOILYAIT3 3HL OL a3.1ON¥LSNOJ 34 44<Tm mu>4u:m

S3AANJ NI LNO QIV_39 T1IVHS SL133ANI nzmh nMH_Juzqn NI S3JONVHI LY
J0ALSNDD “LAIANI_QN9
4713HS a3AVd MOI¥E ¥ IAVH T19HS SITOHNWA  'SIATIHS ANV SLYIANI

‘SNOILYIIJIJ3dS
3HL HLIA 3INYQAOJJY NI 03IWN0A¥3d 3 TIWHS IS3T FoDIVI 1

‘3LIINOD TIQAOINIFI-NON LSVI-3dd A0
3LIAONOD AIJAU0INIIY LSYI-Tdd 38 TIYHS ONYV_"3dId ONIWOONI 3HL 40
NADYO 3HL 3A09Y .9 INIOd ¥ OL JIHLITIONOW 3€ TIvHS SNOTIJES 35va

'84¥0 WASY 0L
‘SNDILO3S TT3¥IvE JI3ION0T ISYIIdd

;L3NONDD CIQAONIIA
~NON 30 _Q30N0NIIY 30v1d_NI_Q3ANOd_¥0 _‘ILIAINDI_TIIN0INIIY
-NON 0 @3OJ0ANIZY LSYO3dd 38 TTWHS SNOILIIS N0 ONV S1333va

RENA]
HLOE NI aOOLS¥3ANN 39 OL SI S¥V3A S2 40 SS3IXI NI ATIVHENID
"JANLINALS 3HL 40 40 3417 3HL d04 ATISNONNILNOD

WIOANOD TIVHS S3SvE ANV S3NOJ

FANLONALS 313TdWOD 3HL ‘IIOHNVW G3AO¥ddY ANV NI ‘INIWIDAOANII

" LNOHLIA ¥0 HLIA 39v7d NI ATIVOIHLITONOW LSYJ 3LIAINOJ A0
CONLINIOC 31vN03aV HLIA “SININIJYOANISN T33LS INOHLIA a0 HLIM
SNOILI3S_LSYI3dd 40 ATEW3SSY NV 36 AVH SITOHNVA -~ 'ONIAVAC 3JHL

NO NMOHS SV 38 TIVHS GNV _‘SNOILVANDIINOD ANV SINIWININDIY 3DIAY3S
Q3ANILINI_3HL ¥04 ANYSSIOIN AIRIIAISNOI SIILITVNOD JOONAIVIT ONY
HIONFILS ‘3IYdS 3LVND3AY 3AYH TIVHS SLavd LN3NODWOD 3TOHNYN TV

IS3LON

1
0

-1

‘LS3L

39V)Iv3] d¥314v @39vd
34 0L 413HS ANV L¥3ANL
IION

STIV.L3a ONIINIOF
404 € 1avd 338

J10HNVIN d4VANVLS

g-9 NOILO3S

<6 3JLON 338> NOILY.LO1d

A0 INIWIAOW LSNIVOV d30vad
36 TIYHS 3dId ROA3WYVAEL a0
VI¥3LYW G3GANLSIANN LSNIVOY
Q33v7d 3L3AONOD ¥ SSVTD

JOHNYW dOda

ONIQQ3!
w.vc.vu.v.

XN

SADET3 d3AdND
3903 NO Q1Y a0 SON3E .SP
38 TIVHS SAJTAE LNIANI
"LI3ANT ¥3IA3S NOILYAYIX3
3HL 40 NOILYANILNOD JIOHNYW 40 LINIT
HLOOWS ¥ ST L133ANI NIW .9
MIINE 3HL LWHL JANSNI OL Q3I4IJ3dS SV . NIN Jb2
NDIWL 3@ TIVHS_33¥D WIIdAL 38 0L SINIOF 3dId
TIION "3AN_ 30 331 WONd
1nJ 34 _LSNN T34
¥IN3S SV 3IZIS 3WYS 36 OL JONE
3d1d isawory  ONIOO3E 3dld— ~—
40 NMONO 3A04Y .1 36 WYa orag
TIWHS 4713HS 40 dOL /
' E 331
NIH .9 a0 3am - AUYLAON HINTAHS

3did

<01 310N 33S)
ANIDr 37€IX374 0L
3ONVLSIA WNWIXYN —

JI0HNVN_OINI 3dId 40

NOILO3rONd WNWIXYW
NVd

ﬁl! L

S0
INIOr LS¥I4 OL
AINIWISYINT AN3LX3 NI ONIN3dO 1NJ

NMOHS SV 1d32X3 3T0HNVAW
WOIdAL OL ¥VIINIS

36 01 30HNVA

—d0d@ 40 NOILJNALSNOD
ANV SNOISN3WIQ

310N

NOILYAVOX3 ONOA3E

NADYD 3dId 3HL 3A0EY .9
ANIOd v OL OIHLITONOW

ONY SSIANMOIHL TIWA
TInd 34 01 NOILJ3S 3svd

NOILJ3S TVYJIdAL

30¥7d NI 1SYD SI JTIOHNVW
N3HM Q3LLIWO 368 ><z
<8 3LON 338> INIQa3d

SAOHL3W ONILINIOF
q3A0¥ddY ¥04

g 1avd

Vv 7Ivi3q 338

SAOHL3W ONLLNIOr
A3AD¥ddY 304
g Lavd

: //\ € Iv13g 33

Q3JJ0ANIIN-NN I .8 —]
Q3230ANIZY 41 .S

XYW ,0-.¥
NIW .0- .2
AVLAON
S~
s
AVLd0W 40 434 NI
138 39 OL 3Wvad
ANIWLSNray .21 WNWIXVW

- ISONIY 3133INOD
1SYJ3d a0 “MIIdE HLIA
3avad 0L lsnrav

J0E AIAOD 3 3IWVAd
ONIANTINI ONIN3dO ¥v3T0




'GANIVLE0 39 NYO 3dId ANV 3TOHNVW
3HL OL ONIGNOE LHOILYILVA J¥3IHM SINIOC TILNOND INIJHS-NON <a>
‘ONIY 3HL
40 NDISS3JdWOI AL 3dId 3HL 40 3IVRNS 3HL NO d3IWA0S T93S
HLIA ONIN3dO 3T0HNYW 3HL NI LSVYJ ONI¥ DNITW3S JIJIWOLSYII <O
‘SdWYTI T33LS SSIINIVLS HLIM
T3¥NJ3S 38 TIVHS 3dId 3HL LV SINIOC ‘SdWVIO T33LS SSIINIVLS
HLIA T33NJ33S a0 TIVA OLINI LSYJ 38 AYW 3TOHNVW 3HL LY SINIDF <d>
‘'SIIVAINS IdId ANV ONINIJO 3TOHNVH

3HL LY SINIOM LHOILYIIWA HLIM 3A33TS ‘d34ENA ‘JIAINOLSVII W)
'SADTI04 SY 39 TIVHS SINIOC 3T0HNVW OL 3dId -€

2 'ON v3s INIDI
JIN-WVY
ISLNVIV3S JILSVWNLIE 3A0dddY

‘ALIAVI INIDOr 3HL 40 %SZ LSV3I1 1V I4 OL IN3IJI44NS
38 7IVHS INVIV3S 40 LNNOWY 3HL SINIOC 3dAL JILSYWNLIE ¥04 -2

‘LIASVD

INIT-OILSVYN a0 JIJIWOLSYTI NO NOdN SSIANLHOILAILVYM d04 AN3IL3T
“IVYINID NI ‘“7I9HS 3dAL HOIHM ‘3dAl ONIJAVIN3IAOD NV 40 39 7IVHS
ST3vE 3LIYINOI LSYOTdd 40 SNOILI3S NIIALI SINIOC WINDZIdOH -1

'SALON

vno3 ao>

JA3ITS INIOC TIV3IS-N-OA JAIITS IIOHNYKW

10049
TY3IS-N-A0) 3A33TS
DIT-¥3FENS 3791X374_Di1

dWYT1D

dvalls T3S SSTNIvLS 33N

| dWVO TTYNJILNI
WNANIWNTY T3IZIAONY

AYLAOW/M 11

33v4 3JAISNI

g 1dvd JTOHNVIA

v 1Iv13a

SNOILONALSNI NILLIJAM
ASAFANLIVANNYW HLIMN JONVAAOIIY NI TITIVISNI

3 TIVHS ‘0L3 ‘YVLI¥OW ‘SINVIVIS ‘SLINSYD TV 3LON
vno3 ao>
A071-v
OINI LSV NN NSNS
LIDISV9
= ONIN3d0
DAT-A3gany IO

ONI¥-0 IAI-d3EEN

ddVANVLS

g 1Iv13a

SNOILJINALSNI NILLIAA SAFANLIVANNYW HLIA IINVQAOIIY

NI G3TIVLISNI 39 TIVHS SINVIV3S ANV SLIISYD 71V 310N
<Cvno3 ao> <Cvno3 ao>
ONIy-O0 JILSVWNLIE A071-N-"1710 3111A70d
)
_ Aﬂﬂﬂu‘———__ / Aﬂﬂw—_—“__—
2 X ,2/1-1
INVIV3S wmemﬂzwwm 1IISYD INVHLIANNATOL
T3INA0ATAd TIADVULAY T3LYNDIAAWI LIVHASY

S$S$3234 NI L3S §$§3234 40 1nO ST0d

1DISYD IATT-A3Eany

vno3 ao>

¢Ivno3 ¥D> CvNo3 ¥0>
37d1IX374 LNIOr-X2071 AYLNON ONIMNINHS-NON II 3903IM-SS3dd Iv3S-S3d
< ﬁ\\\||::::/:::muﬂu\\\\|n::u ﬁ\\\l:::::::wumu|\\\\||::u ﬁ\\||:::::::|;|||n\\\\|::u Ay Lamn/n
N[ _ Aoy 23a78W - — onrnaan
R 30WdS XWW L€ DITAAT NI — N T3WAD4
— AR NS ONIN3dD > AYLAOW/N N JTOHNYW 40
TR  Zmw o e S
AdVAOdW3L 33v4 3IAISNI JI0HNYW 40 ////I

J3JIN03N 41 =
3Nd¥dS HNId¥NOd

AYLAOW/ A
114

> Ivno3
> I~ _37oHNww a0 Q3ADVAY 3O O03EN3
30v4 IMISNI ‘ONIdYILYA “ILINITIVH

AV LA0W ONIININHS-NON
IIvd ONVH 30 C33n0d




APPENDI X B

STANDARD DRAI N DETAI LS



contractors optiom
for deep trenches

ledee
excavatior|

i}

alevation
»f B.O.P.

gt ol s

backfill
(Note 3)

ahove 1 foot over
Top of Pipe.
(Hote 1)

clevatrion
of T.0.P.

—

earth
excavation

fine
granular

W o (Note 4}

|- Bedding
(Mote 2}

NOTE

For unsui

for up te 1 foot
over Top of Pipe

table excavation

see Note 6,

1.

material 4
’__ _ (Note 3)
qr’

The width of trenches shall be held to a
minimum consistent with the space reg—
uired to permit satisfactory jointing and
thorough tamping of the bedding material
under and around the pipe. Trenches
wider than 3 times the diameter of the
pipe will not be permitted. If necessary
shoring or sheeting shall be used to pre—
vent overcutting at the level of the top
of the pipe.

Bedding shall consist of carefully pre—
paring and shaping a bed of fine granular
material to fit the lower 15 percent of
the external height of the pipe with a
minimum of 4" under the bottom of the
pipe. Recesses shall be excavated for
the bells of the pipe.

Fine granular material shall be placed
and compacted to mid—diameter.

Width limits shall be as follows:

Inside diameter Total width
up to 127 36"
127 to 247 I.D. +24"
over 24”7 2 x I.D.

Granular backfill or other approved mat—
erial shall be used to backfill the

spaces left by the excavation of ledge.
The material shall be uniformly compacted
by the use of light construction equip—

ment and shaped as indicated in Note 2 or

3 above with @ minimum of 8" under the
elevation of the bottom of the pipe.
UNSUITABLE EXCAVATION

Where soft or other unsuitable mat—
erial is encountered, all of such unsuit—
able material, for the depth and width
ordered, shall be removed and backfilled
with granular or other approved material
and shaped as indicated in note 2 or 3
above.

TRENCH DETAILS

FOR
DRAINAGE PIPE

B-1




CLEAR CPENING THNCLUDTHNG
FRAME AND COVER 30"

FRAME TO BE SET
IN BED OF MORTAR
ADJUST TO GCRADE W
- BRICE AND MORTAR
]3 " min, 12" max
2'-0" min.
4'=0" max. :
BARREL SECTIONS
SET IN BED OF MO
MO STEPS TO pe—————— 48" min.———a
BE PROVIDED '
5" IF REINFORCED
A" [F UN-REINFOR
MORTAR JOINTS f -\-
6" min.
T'i" min. S
-‘H“"‘-.

CONCRETE TINVERT

I_"—'" min. screened gravel
N
UNDISTURBED EARTH

DRAIN MANHOLE

(NOT TO SCALE)




MASONRY BLOCK

FRAME TO BE SET
IN BED OF MORT

. BLOCKS
. BLOCKS

. BLOCKS

. BLOCKS

8" CONMC. BLDEKSJ

CONCRETE

AND GQAT“

'2#" SOUARE

FRAME

ADJU}T T0 GRADE WITH

i

_1

o

48" DIAM.

6" min.|screen

d gravel

UNDISTURBED

V//ASN

CATCH BASIN

{NOT TO SCALE)

b

BRICK Mm Hﬂlﬂ'ﬂ?
8" min.

BARREL SECTIONS TO BE
SET IN BED OF MORTAR

12" MIN. RCP

5" IF REINFORCED
8" IF UN-REINFORCED

B-3




ADJUST TO GRADE
WITH MINIMUM OF

5' 0" 3

a8" & MAXIMUM OF 12"
BRICK & MORTAR

- N
mE

RAME

1]
\ or I' MINIMUM SLOPE I"/FT. b 2
Al
) 5

8" CONC.BLOCK' \

g' CONCRETE POURED —
IN PLACE

SUITABLE MAT EHII\L“'_‘

COMPACTED IN i2"

LAYERS

STANDARD CATCH BASIN

/

MORTAR
EW IRVING, GRATE AND /
21.3" X 60

" CONC. BLOCK

72
. #P 12" PIPE
s 7 DIA.
Fl Fe)
F=d
& 0 »
#"f . -]
-] .U P
Fd 5
f o [ir ] s ¢
b 40" G
.3 dd
»
B a
& [ I R T A 54# q
&

‘Ppbﬂp,“;'f"ﬂﬂﬁrﬂs

CATCH
EXTENDE

NOT

o T
6 MINIMUM

&\SCREEHED GRAVEL

.

K R

UNDISTURBED EARTH

BASIN WITH

D IRVING GRATE

TO SCALE




- —— .-—....————-—————u--o—-n--lui-— ————— -

{3!3!3}'!!! —"ﬁ

NOTE: BLAST CLEANTAND PRIME RED OXIDE.

FRAME
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SECTION 100 GENERAL PROVISIONS

100.1 APPLICABILITY & AUTHORITY

1.

These gpecifications govern al roadway construction within
dedicated public ways and easements of subdivisions, and are issued
under the authority given to the City Engineer and the Board of
Public Works by Title 8, Chapter 5, Section 418; and by Title 6,
Chapter 7, Sections 601-627 of the Nashua Revised Ordinances.

If any conflict should arise between these specifications and Title 6,
Chapter 11, the more stringent shall govern.

These specifications also apply to road work which is constructed by
Public Works Department employees, by virtue of its adoption as a
standard by the Board of Public Works.

When so stated in the contract, these specifications shall govern the
work of private contractors doing work under contract to the City of
Nashua, Board of Public Works.

These specifications shall govern the work of all private contractors
doing work for developers, contractors, etc. in streets and easements
which shall later be dedicated for acceptance by the City of Nashua.

This specification shall not supersede the Standard Specification for
Sewers and Drains, revised approved and adopted March 24, 1983.

Drainlayers and utilities desiring to work in accepted City Streets
must first obtain a Street Opening Permit from the City of Nashua
Street Department on Riverside Street.
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100.2 DEFINITIONS

"Contract Drawings' shall be the construction drawings which have been
approved by the City Engineer~, signed "approved" and on file in his office.

"Contractor" shall be the party doing the construction: either a private
contractor or the Department of Public Works crews, as the case may be.

"Drain" - A pipe or conduit that carries storm water and surface water, street
wash, and other wash waters, but excludes domestic waste water and
industrial wastes; equivalent to a"storm drain" or "storm sewer" and
including "culverts."

"Engineer" shall be understood to be the City Engineer, or his appointed
representatives.

"Inspector” shall be understood to be an inspector of the Department of
Public Works.

"Roadway" shall mean the entire R.O.W., and any cut or fill slopeswhich
extend beyond the R.O.W.

"Select Materials' shall mean those base course materias, as specified in
Section 300.

"Sewer" - A pipe or conduit that carries waste water from residences,
commercial buildings, industrial plants, and institutions; equivalent to
"Sanitary Sewer."

"Standard Specifications for Road and Bridge Construction, NHDPW &
Highways" shall be the most recent available, including al revisions and
addendums.

"Subgrade" shall mean the top surface of the road bed upon which select
materials are placed.
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100.3 QUALITY CONTROL

AUTHORITY AND DUTIES OF INSPECTORS

Inspectors shall be authorized to inspect al work done and materials
furnished. Such inspection may extend to all or any part of the work, and to
the preparation or manufacture of the materials to be used. In case of any
dispute arising between the Contractor and the Inspector as to materials
furnished or the manner of performing the work, the Inspector shall have the
authority to reject material or suspend the work until the question at issue
can be referred to and decided by the Engineer. The Inspector shall not be
authorized to revoke, ater, enlarge, relax or release any requirements of
these specifications nor to approve or accept any portion of the work, nor to
Issue instructions contrary to the Plans and specifications.

The Inspector shall in no case act as a foreman or perform other duties for
the Contractor or interfere with the management of the work by the
Contractor. Any advice which the Inspector may give the Contractor shall in
no circumstances be construed as binding to the Engineer in any way.

INSPECTION OF THE WORK

The Contractor shall not start any road construction or lay or bury any pipes
or casings or other appurtenances except in the presence of the Engineer or
the Inspector. To this end, 48 hours notice shall be given the Engineer by
the Contractor of the time and place he intends to do the work. Any work
which is done without having given notice or is done contrary to the
direction of the Engineer is considered unauthorized and will not be
accepted. The Contractor shall remove and replace any unsatisfactory work.
100.4 SPECIAL CONTROLS

Erosion Control

The Contractor shall take due precautions to minimize the run-off of
pollution substances such as silt, clay, fuels, oils, bitumens, calcium



Page 6

chloride and any other polluting material harmful to humans, fish or other
life into the waters of the State. Methods and materials conforming to
section 645-Erosion Control, of the Standard Specifications for Road and
Bridge Construction, NHDPW & Highways shall be used.

Dust Control

Dust control shall be provided when deemed necessary by the Engineer so
as to prevent damage and nuisance to adjacent property owners and public
streets. The means of dust control may include the use of water, calcium
chloride or other approved methods.

Traffic Control

The contractor shall erect and maintain traffic control devices and employ
flagmen or City of Nashua Police officers to direct traffic when directed to
do so by the Engineer. The Manual on Uniform Traffic Control Devices for
Streets and Highways Part IV is a part of these specifications.

Detours will only be allowed after obtaining approval from the City
Engineer in consultation with the Police Department, Fire Department,
Ambulance Service, and any other emergency or public agency which may
be effected.

A request for a proposed detour shall be accompanied with a detailed plan
showing the following;

1. Street to be closed

2. Location of construction signs

3. Location of flagmen
4. Dates and hours of the proposed detour
5. Method for notifying the public agencies affected

6. Method for notifying the general public
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7 Method for notifying the effected abutters

When, in the opinion of the Engineer, public safety or convenience requires
the services of the police r the Engineer may direct the Contractor to request
the Nashua Police Department to assign officers to direct traffic within the
location of work.

Nothing contained herein shall be construed as relieving the Contractor of
any of hisresponsibilities for protection of persons and property.

Police are to be paid by the Contractor.

Use of Explosives

The storage, handling, transportation and use of explosives shall conform
with all Federal, State, and local laws and regulations, including the rules
and regulation5 of the Director of State Police and the provisions below.

The Contractor's attention is caled to RSA 158:9-a (Supp.), which in part
provides that licenses must be obtained from the Director of State Police in
order (1) to use, purchase, or transport explosives, or (2) to store explosives.

When the use of explosivesis necessary for the prosecution of the work, the
Contractor shall exercise the utmost care not to endanger life or property,
including new work. The Contractor will be responsible for all damage
resulting from the use of explosives.

All explosives shall be stored in a secure manner. All storage places shall
be clearly marked. Explosives shall be stored in a magazine which shall be
located in respect to buildings, railways, and highways in a manner as
required by the Director of State Police.
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The Contractor shall notify each public utility company having structuresin
proximity to the site of the work of his intention to use explosives. Such
notice shall be given sufficiently in advance to enable the companies to take
such steps as they may deem necessary to protect their property from injury.

Explosives shall be used only during daylight hours, shall be handled only
by competent workmen, and particular care shall be taken to insure that no
unexploded charges remain in the work.

All persons within the danger zone of blasting operations shall be warned
and no blasting shall be done until the zone has been cleared. Sufficient
flagmen shall be stationed outside the danger zone to stop all approaching
traffic during blasting operations.

100.5 SUITABILITY OF MATERIALS

All materials to be used shall be subject to inspection and approva or
rejection by the Engineer, Any material rejected shall be immediately
removed from the work site.

All manufactured materials shall be accompanied with a Certificate of
Compliance. The Certificate of Compliance shall be given to the Engineer
prior to using the material. The certificate shall show the following:

a. Date of certification

b. Description of material

c. Name of contractor or developer to whom the material is supplied
d. Name of project or development where material is to be used

e. Name of manufacturer

f. Name of supplier

g. The material meets the requirements of the Board of Public Works
h. Quantity of material covered by the certification

I. Date of manufacture, for precast concrete only)

j. Date delivered to project
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k. Identification markings on the material
1. Signature and title of the person having legal authority to bind the
originator of the certificate

A certificate may be submitted by either the manufacturer, the supplier, or
the contractor.

A sample certificate of compliance is shown in Section 100.9.

Materials listed in the certification may be subject to random sampling and
testing by the engineer. Certified materials which fail to meet specification
requirements will not be accepted.

The following is a partial list of materials requiring certification: any other
manufactured materials not listed shall also be furnished with a certificate:

Clay Brick

Bituminous Materials

Castings: Grates, frames & covers
Concrete: Blocks, bricks & precast sections.
Culverts

Fence

Guard Rail

Pipe: Drainage, sewer

Steel: Reinforcing, mesh, structural
Conduits: All types

Precast concrete manhole sections sewer & drain
Precast concrete catchbasins

O OO O0OO0OO0OO0OO0OO0OO0OOoOOo

100.6 PLANT INSPECTION

The Engineer may undertake the inspection of materials at the source.
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In the event plant inspection is undertaken, the following conditions shall be
met:

(@) The Engineer shall have cooperation and assistance of the
Contractor and the producer with whom he has contracted for
materials being furnished.

(b) If specified, the Contractor shall arrange for an approved building
for the use of the inspector: such building to be located conveniently
near the plant, independent of any building being used by the material
producer, in which to house and use the equipment necessary to carry
on the required tests.

(c) Adequate safety measures shall be provided and maintained.

100.7 SAMPLING AND TESTING OF MATERIALS

The cost of sampling and testing will be the responsibility of the contractor
doing the work, In the case of a Licensed Drainlayer, the cost of sampling
and testing will be billed through the Inspectors Fees Procedure. The
contractor may elect to have materials sampled and tested by an independent
testing laboratory of his choice, provided the laboratory meets with the
approval of the Engineer; in which case, sampling shall be done in the
presence of an Inspector and test results furnished to the Engineer.
Sampling and testing frequency will be determined by the Engineer.

Previously approved material, later found to be unacceptable shall be
considered as having never been approved, and shall be removed from the
work site.
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100.8 MATERIALS FOR WHICH NO SPECIFICATIONS HAS BEEN
ADOPTED BY THE BOARD OF PUBLIC WORKS

In the event a material to be used is not specifically mentioned in these
specifications, the acceptance and use of such material shall be subject to
prior approval by the Engineer. The contractor or developer shall submit his
request with documentation, test-results, and samples to the Engineer.
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100.9 SAMPLE CERTIFICATE OF COMPLIANCE

ORGANIZATION LETTERHEAD
(Manufacturer, Supplier, or Contractor)

CERTIFICATE OF COMPLIANCE
--Manufactured or Fabricated M aterial --

Date 20

WE HEREBY CERTIFY THAT

Description, Kind of Material, or Trade Name

Furnished to
Contractor (Prime or Sub)

For useon

Project Name

Used for Item No.

Name of ltem

| dentified by

Manufactured by

Date of Manufacture (Precast concrete only)

Supplied by

Date of Delivery

MEETS THE REQUIREMENTS OF THE PERTINENT PROJECT PLANS, SPECIAL
PROVISIONS AND SPECIFICATIONS OF THE NASHUA, N.H. BOARD OF PUBLIC
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WORKS IN ALL RESPECTS. PROCESSING, PRODUCT TESTING AND
INSPECTION CONTROL OF RAW MATERIALS ARE IN CONFORMANCE WITH
ALL APPLICABLE SPECIFICATIONS. DRAWINGS AND/OR STANDARDS OF
ALL ARTICLES FURNISHED.

Manufacturer, Supplier or Contractor

Signed by

(Officer of Organization)

Title

(For more than one item, list each Item No., Item Name,
Manufacturer, and/or Supplier)

SECTION 200 - EARTH WORK

200.1 CLEARING AND GRUBBING

SCOPE OF WORK

Clearing and grubbing shall be carried out where necessary. The Contractor
will be allowed to remove only the trees and brush that are absolutely
necessary for his construction operations, The Contractor shall be expected
to save as many trees as is possible. The removal of al brush and trees,
including their stumps necessary for construction purposes, shall be donein
such a manner to present a neat appearance at the end of the work. No
stumps, roots, brush or timber shall be buried within the limit5 of the
roadway, or within the limits of any lot to be dedicated for public purposes,
or within the limits of any public easement.

CLEARING

Clearing shall consist of felling, cutting and the satisfactory disposal of
trees, brush and other vegetation down-timber, and rubbish.
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If land owners desire the timber or small trees, the Contractor shall cut and
neatly pile it in 4-ft. length for removal by the land owner; otherwise the
Contractor shall dispose of it by hauling away. No burning will be permitted
unless the Contractor obtains the permission of the City of Nashua Fire
Chief beforehand.

GRUBBING

Grubbing shall be carried out where trees have been felled, and shall consist
of the removal and disposal of stumps, including all roots larger than 3-inin
diameter to a depth of 18-in. below ground surface and within a 3 ft. radius
of the trunk. Stumps within the limits of the roadway shall be completely
removed.

200.2 EXCAVATION AND EMBANKMENT FOR ROADWAY S

Earth excavation shall be considered all excavation not included as rock
excavation. The removal of bituminous pavements shall be considered as
earth excavation. Rock Excavation shall consist of all solid rock which
requires for its removal drilling and blasting. It shall also consist of boulders
and parts of masonry structures when found to measure 2 cubic yards or
more. The removal of concrete pavements shall be considered as rock
excavation.

Embankment material shall be either excavated material from the work site
or borrow material from other sources. In either case, the material will
subject to the approval of the Engineer. Embankment material shall be free
of organic material loam, humus peat, muck, stumps, roots, sod, or any other
material not suitable for foundation material regardless of moisture content.
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Where excavation to designed elevations results in a subgrade or slope of
unsuitable material, the contractor will be required to remove the unsuitable
material as directed by Engineer. The backfilling will be done with
approved materials and compacted to the design subgrade or slope.

Over-excavated subgrade in rock shall be backfilled to design subgrade with
porous material, such as sand, gravel, or broken rock. Non-porous materials
will not be acceptable.

Rock fragments in fills shall be placed in layers of such thickness as the
Engineer may direct, and in no case in excess of 4 feet. The lifts shall be
worked in such a manner as to close the voids with spalls and fines. When
sufficient spalls or fines are not available to close the voids, earth shall be
used to make a tight surface prior to placing the next lift.

200.3 PLACING EARTH FOR ROADWAY S

Earth shall be place in layers the full width of the roadway, generally
parallel to the finished grade. The layers shall not exceed 12 inches of loose
depth unless otherwise directed. Each layer shall be spread to a uniform
thickness and compacted to the required density prior to placing the next
layer. Continuous grading or shaping shall be carried out concurrently with
the compactive effort to insure uniform density throughout each layer of
material.

Embankments shall be graded at all times to insure the run-off of water. Any
saturation of non-porous material due to the Contractor's selected method of
operation will occasion the suspension of additional work on the area until
rectification by drying, removing and replacing, or draining has restored the
fill to a stable condition, at the contractor's expense.
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200.4 WINTER CONSTRUCTION METHODS

No embankments shall be constructed on frozen earth materials. Each layer
of material placed shall be compacted to the required density before it
freezes. All frozen material shall be removed from the top of embankments
prior to placing additional material. The frozen lumps of earth removed
shall be placed outside of the limits of an assumed I-1/2 to 1 slope from the
break in the shoulder and inside the designed or ordered slope line. If the
above: specified conditions cannot be met, earthwork operations shall be
suspended.

200.5 EMBANKMENT FOUNDATION

Where the existing ground is 3 feet or less below-subgrade, the top 6 inches
within the limits of the roadbed shall be compacted to the same density as
that required of the first-layer of material to be placed over it.

200.6 DENSITY REOUIREMENTSAND TESTS

Earth materials used to construct embankments shall be compacted to at
least 95 percent of maximum density. The maximum density determination
will be made as specified in AASHTO T99. (Standard Proctor Test.) The in
place~density determination;will be made by AASHTO TI91 (Sand cone
method), AASHTO T204 (Drive Cylinder Method), or by AASHTO T238
and T239. (Nuclear Method.) The contractor shall obtain whatever
eguipment is necessary to achieve the specified density. Manipulation of
tills, silts, and clays or any combination thereof, (including aeration where
necessary} will be required to produce a stable fill of the required density.
Water shall be evenly applied to granular materials, as required, to produce
afill of the required density.
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200.7 TEST STRIP PROCEDURE

Those materials which cannot be tested for maximum density in accordance
with AASHTO T99 shall be tested by the test strip procedure. At the
beginning of the compaction operation, the maximum density shall be
determined by compacting a short control section or "test strip" at a suitable
moisture content until no further increase in density can be obtained. The
remainder of the material placed shall be compacted to a density not less
than 95% of the maximum strip test density. Densities shall be obtained by
the nuclear method. A new test strip will be required when there is a
significant change in the gradation of the materia being placed.
Compacting of the "test strip' shall be done with an approved vibratory
roller or compactor producing a dynamic force of at least 27,000 pounds,

200.8 FINE GRADING

200.81 Description of work

Thiswork shall consist of the final grading of all base course materials, the
final grading of subgrade prior to placing base course materials, the grading
of all slopes whether in or out of the right-of-way, and the final grading of
all easements.

The surface of each course of material, including the subgrade, shall be fine
graded to conform to the typical section of the plans prior to placing the
succeeding course.

The contractor shall set, or provide for the setting of, grade stakes spaced
sufficiently to afford facility for checking the surface of each layer. The
stakes shall be marked in such a manner that the Inspector can readily
determine the corresponding location and grade, as shown on the approved
plans.
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This work, also, includes the grading of sidewak base course materials,
loamed areas, driveway aprons, ditches, and any other areas shown to be
constructed to a specified grade.

200.82 Inspection of the Work

The contractor shall notify the Engineer when he has completed the fine
grading for each (layer) of base course material, including subgrade. The
Engineer may take whatever measurements or tests he feels are necessary to
verify the quality of the completed work.

The placing of the succeeding course shall not begin until the Engineer has
had the opportunity to complete his measurements or tests. Whether or not
the Engineer elects to take any measurements or tests will not relieve the
contractor from constructing the project in accordance with the approved
plans.

Grade stakes shall not be removed until the Engineer or Inspector has had
the opportunity to complete his measurements or tests.

SECTION 300 - BASE COURSE MATERIALS

BASE COURSE MATERIALS

300.1 DESCRIPTION OF WORK

This section contains the requirements for materials to be used as base
course material for roads and sidewalks.

Where appropriate item numbers correspond to NHDPW&H Standard
Specifications for Road and Bridge Construction. All the requirements of
Division 300, Base Courses, of the NHDPW&H Standard Specification for
Road and Bridge Construction shall apply, unless more stringent
requirements are stated herein
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300.2 REQUIRED GRADING

-PERCENT PASSING-

SIEVE SAND* GRAVEL* CRUSHED GRANULAR CRUSHED STONE
SIZE GRAVEL BACKFILL FINE GRADATION
SAND | GRAVEL
ITEM
NO. 304.1 304.2 304.3 209 209.1 304.4
over under
5000cy | 5000
cy
3" 100 100 | 95-100
2" 95-100
100
1-1/2"
100 85-100
1" 55-85
34 4575
NO.
4 70-100 25-70 27-52 27-55 70-100 25-70 20-45
NO.
200** 0-12 0-12 0-12 0-12 0-15 0-15 0-15

* Max. Size Stone = 3/4 X thickness of the layer being placed

** Based on that portion passing the No. 4 Sieve
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300.3 COMPACTION OF BASE COURSE MATERIALS

Compaction of sand, gravel, crushed gravel and crushed stone shall be done
with an approved vibratory roller. Rolling and grading shall begin on the
lower side and progress to the higher part of the course with lapped rollings
parallel to the center line. Rolling and grading shall continue until the layer
conforms to the required grade and cross section and the surface is smooth
and uniform.

The contractor shall furnish and distribute water uniformly over the material
during compaction, as required, to obtain optimum moisture.

The minimum density required shall be 95 percent of the maximum density,
as determined by the test strip method (See Section 200.7).

Base courses shall not be placed on or above frozen material. If the density
requirements are not fulfilled for any layer before the materia freezes, no
further material shall be placed upon that layer.

300.4 TYPICAL SUBDIVISION STREET

The standard subdivision street shall have base course materias
conforming to one of the following alternates:

ALT."A" ALT."B" ALT."C"
4" Crushed Stone 12" Crushed Stone
4" Crushed Gravel (Fine Gradation) (Fine Gradation)
12" Gravel 12" Gravel

Appendix "A""Typical cross section, Subdivision street.' is a part of this
specification.
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ALTERNATE "D" - SOILS-ENGINEER-DESIGNED ROADWAY CROSS
SECTION

Prior to submitting street plans for preliminary subdivision approval, as
required under Title 8, Chapter 5, Section 407 (12), the subdivider may
propose another typical cross section by obtaining and submitting to the
City Engineer the following:

1) A report from a soils engineer, registered in the state of New
Hampshire, detailing his findings and recommendations, for a
proposed alternate roadway cross section.

2) The soils engineers report shall contain his recommendations on
the following points:

A) Adequacy of the proposed cross section for its intended
use.

B) Thickness and gradation of base materials.

C) Thickness of pavement.

D) Location and type of underdrain.

E) Removal and backfill of unsuitable material.

F) Any other characteristics of the site that in his opinion need
gpecia construction techniques or materials, to maintain the
integrity of the roadway.

3) The soils engineer's report should contain the results of any
sampling and testing performed.

The street plans will be reviewed by the City Engineer and compared with
the soils engineer's recommendations.

ADDITIONAL REQUIREMENTS

1. Additional depths of base course materials may be ordered by the
Engineer during construction, when in his opinion they are required.

2. Whether or not a cross section design report is prepared, the developer's
engineer shall propose roadway underdrain, where necessary, to control any
groundwater within the R.O.W. Additional underdrain may be ordered by
the City Engineer during construction when in his opinion it is required.
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SECTION 400 - HOT BITUMINOUS PAVEMENTS

400.1 DESCRIPTION OF WORK

These specifications shall apply to new construction, overlay projects, and
the patching of existing city streets.

400.2 MIXING AND BATCHING PLANTS

Material for hot bituminous pavement shall only be obtained from plants
meeting the requirements of the NHDPW& Hwy. Written proof of meeting
this requirement shall be furnished to the Engineer prior to beginning any
paving operation.

At least three working days in advance of starting paving operations, the
Engineer shall be notified and provided with the following information:
name and location of plant, project or street where the mix is to be used,
estimated tonnage, material (base, binder, or top), mix type and the time the
first load isto leave the plant.

The above information is needed, should the Engineer elect to have the mix
tested at the plant during batching. The cost of such inspection and testing
will be the responsibility of the contractor. Generally, plant inspection will
not be required for patching or paving operations involving less than 100
tons of mix.

The Engineer shall have access at any time to al parts of the plant for
inspection of the conditions and operations of the plant, for confirmation of
the adequacy of the equipment in use, for verification or proportions and
character of materials, and for determination of temperatures being
maintained in the preparation of the mixtures.
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400.3 JOB - MIX FORMULA

A job-mix formula shall be designed for each type of pavement to be used.
The job-mix formula shall be presented to the Engineer, for his approval at
least one week prior to beginning paving operations, and also one week
prior to requesting a change in the job-mix formula after a formula has once
been approved. The job-mix formula shall be accompanied with all back-up
information necessary to verify the suitability of the formula.

After the job-mix formula is approved by the Engineer, all mixtures
furnished for the project shall conform thereto, within the following ranges
of tolerances:

Passing No. 4 and larger sieves +7%
Passing No. 4 to No. 80 sieves +4%
Passing No. 200 sieves +2%
Bitumen +0.4%
Mix temp. at the-plant +20 F.

400.4 TYPICAL SUBDIVISION STREET

The mix designs for hot bituminous pavement for streets in subdivisions
shall conform to Table 2 - Composition of Mixtures Master Ranges, as
shown on page 118 of the Standard Specifications for Road and Bridge
Construction NHDPW& Highways.

The base course shall be Type B:  3/4".

The wearing course shall be TypeF. 3/8",

The mix design for hot bituminous concrete sidewalks in subdivisions shall
conform to Table 1 - Composition of Mixtures - Master Ranges, as shown
on page 331 of the Standard Specifications for Road and Bridge
Construction, NHDPW& Highways. Sidewalks shall be constructed in (2)
1" courses. Handicap ramps shall be constructed at street intersections.

Appendix "A" isapart of these specifications.



Page 24

400.5 MIXING TEMPERATURE

The aggregate shall be dried and heated to a minimum temperature of
260°F. The bitumen shall be heated to a temperature between 250°F and
325°F.

The Engineer may adjust the job-mix formula temperature within the limits
of 260°F. and 325°F, discharge temperature. Material with a temperature at
discharge, outside the job-mix formulatolerance may be rejected.

400.6 PLACING HOT BITUMINOUS PAVEMENT

The Engineer shall have the authority to prevent the starting of a paving
operation or to suspend a paving operation that has begun, when in his
opinion a satisfactory final product cannot be produced.

Mixtures shall be placed only when the underlying surface is dry, frost free
and the surface temperature and air temperature is above 40°F. No load
shall be sent out so late in the day-that spreading and compacting cannot be
completed during daylight. Wearing course shall not be placed after October
30th, unless specifically permitted in writing by the Engineer. Base course
pavement shall not be placed until the Engineer has been given the
opportunity to inspect the crushed gravel for conformance to the plans and
specifications. Wearing course pavement shall not be placed until the
Engineer has been given the opportunity to inspect the base course
pavement for conformance to the plans and specifications.
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400.7 MINIMUM TEMPERATURE

Any Bituminous Pavement delivered to the project having a temperature
lower than 250° F shall not be used. The pavement shall be thoroughly
compacted in accordance with 400.13 before the mix cools to 180°F.

400.8 TACK COAT

Any base course pavement which has been exposed for a considerable
length of time, such as over the winter, or has a dusty surface, shall be
uniformity covered by atack coat of emulsified asphalt immediately prior to
paving the next course.

Emulsified asphalt for tack coat shall be SS-1, SS-Ih, CSSH, or CSS-lh
diluted one part water to one part emulsified asphalt. The tack coat shall be
applied on only as much pavement as can be covered with asphalt-aggregate
mixture in the same day. The rate of application shall be 0.05 to 0.15
gag/sy., asdirected by the Engineer.

A tack coat of emulsified asphalt shall be applied to the contact edge of all
utility castings, the contact edge of existing pavement, and to the contact
edge of any previously placed mat that, in the opinion of the Engineer, will
result in a cold joint. A longitudinal or transverse joint left open overnight
shall be considered a cold joint, and will require a tact coat prior to
continuing with the paving operation.
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400.9 PAVERS

All courses of roadway pavement, shall be spread and finished to the
required thickness by self contained, self-propelled, spreading and finishing
machines, (pavers). Pavers shall be provided with an adjustable, activated
screed or strike-off assembly, and shall be capable of spreading the mixture
with a finish that is smooth, true to the required cross section, uniform in
density and texture, and free from hollows, tears, gouges, corrugations, and
other irregularities. Any paver producing an unsatisfactory mat shall be
removed from the project.

Automatic screed controls will not be required, although they are alowed

400.10 HANDWORK

When paving small areas, or patches, not accessible with a self-propelled
paver, care shall be taken to create a surface texture similar to the machine
work. Surface material shall be spread by lutes.

400.11 LEVELING COURSE

In the event the base course has been allowed to deteriorate a leveling
course shall be placed, with a paver, to a minimum depth as specified by the
Engineer. Any utility castings previously set to grade shall be raised to
allow for the additional pavement.

L eveling course pavement shall conform to Table 1 on Page 144 of the
Standard Specification for Road and Bridge Construction, NHDPW& Hwys.
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400.12 ADJUSTING UTILITY CASTINGS

The castings shall not be raised to finish grade until the base course of
pavement has been placed. If the finish course is not scheduled to be placed
soon, then a ring of hot bituminous pavement shall be placed around each
casting which is likely to be struck by a vehicle or plow. The ring of
material shall extend out from the edge of the casting a minimum of 2 feet
and shall be finished to a feathered edge. The ring shall be removed prior to
placing the finish course of pavement.

The void resulting from the raising of utility castings shall be filled with
either Class A concrete or crushed gravel, in either case the last 2 inches
shall be hot bituminous pavement. A tack coat shall be placed uniformly
over the cured concrete prior to placing the hot bituminous pavement.

400.13 COMPACTION

Compaction of base course pavement shall be done with a minimum of one
static steel - wheeled roller weighing at least 8 tons, followed by the use of a
pneumatic - tired roller. One vibratory roller may be substituted for the steel
wheeled and pneumatic rollers on base courses. Compaction of finish course
pavement shall be done with a minimum of one static, steel-wheeled roller
weighting at least 8 tons, followed by the use of a pneumatic-tired roller. A
vibratory roller is not allowed on finish pavement. Each course shall be
compacted to a minimum density of 95% of |aboratory specimens, made the
AASHTO T245 method in the proportions of the job-mix formula
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The wearing course shall be rolled with steel-wheeled roller until all roller
marks are eliminated.

Additional rollers may be required on large projects, to obtain the desired
pavement density.

400.14 TRANSVERSE JOINTS

Previously layed material shall be removed to provide a vertical butt joint of
required thickness.

400.15 DELIVERY SLIPS

All loads of hot bituminous pavement shall be accompanied with a delivery
dlip, one copy to be retained by the engineer for his records. The slip shall
have the following information:

a) Source of material

b) Type of materia

¢) Tonsof material

d) Date

e) Plant inspectorsinitials (when appropriate)

SECTION 500 - SLOPE GRANITE CURB

500.1 DESCRIPTION OF WORK

This item consists of furnishing and installing slope granite curbing and
shall conform to the following:
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500.2 MATERIAL

Curbing shall be of hard and durable granite, light gray in color, and free
from seams which impair its structural integrity. Variations characteristic of
the formation are permitted.

Dimensions shall conform to the following:

Top - wire sawed to approximate true plane and shall be three (3) to nine (9)
inches wide.

Front or exposed face - shall be smooth quarry split to an approximate true
plane. Dimension of face shall be twelve (12) inches plus or minus one (1)
inch. Face shall have no projections or depressions greater than one 11)
inch, under atwo foot straight edge.

Back or Concealed Face - shall be approximately parallel to the front or
exposed face.

L ength of Stone - minimum length shall be two (2) feet.

Ends of Stone - shall be square with the plane of the face and so finished
that, when the stones are set, no space more than one inch shall show in the
joint for the full width of the face.




Page 30

500.3 CONSTRUCTION

Curb shall be set to the line and grade required by the City Engineer, on an
approved foundation, on a one to one (1:1) slope and shall project seven (7)
inches vertically above the finished shoulder grade or pavement, unless
otherwise directed.

Slope granite curb when used on a radius of twenty (20) feet or less, shall be
cut with radia joints.

Joints between curbstones shall be carefully filled with mortar for a depth of
three (3) inches from the face. They shall be neatly jointed on the face, and
all excess mortar shall be satisfactorily cleaned from the curbstone face.

Cement mortar shall be composed of equal parts of cement and sand with
sufficient water to form aworkable mixture.

Curbing shall be placed in a minimum of six (6) inches of compacted
gravel. Curbing shall be set as specified and al spaces under curbstones
carefully and thoroughly rammed so that the curbstone shall be completely
supported throughout their entire length.

SECTION 600 - LOAMING & SEEDING

600.1 MATERIALS

Loam shall be fertile, natural soil, typical of the locality, free from large
stones, roots, sticks clay, peat, weeds and sod and obtained from naturally
well drained area. It shall not be excessively acid or alkaline nor contain
toxic material harmful to plant growth.
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Fertilizer shall be a complete commercial fertilizer, 10-10-10 grade. It shall
be delivered to the site in the original unopened containers each showing the
manufacturer's guaranteed analysis. Store fertilizer so that when used it shall
be dry and free flowing.

Lime shall be ground limestone containing not less than 85 percent calcium
and magnesium carbonates.

Seed shall be from the same or previous year's crop; each variety of seed
shall have a percentage of germination not less than 90, a percentage of
purity of not less than 85, and shall have not more than one percent weed
content. The mixture shall consists of seed proportioned by weight as
follows:

For grassplots and lawns:

Canadian Creeping Red Fescue 50%
Kentucky Bluegrass 20%
Red Top 15%
Domestic Rye Grass 15%

Seed shall be delivered in sealed containers bearing the dealer's guaranteed
analysis.

600.2 APPLICATION

Loam shall be placed to a minimum depth of 4 inches.

Lime shall be applied at the rate of 25 pounds per 1,000 square feet.

Fertilizer shall be applied at the rate of 30 pounds per 1,000 square feet.

Seed shall be applied at the rate of 5 pounds per 1,000 square feet.




Page 32

600.3 INSTALLATION

The subgrade of all areas to be loamed and seeded shall be raked and all
rubbish, sticks, roots and stones larger than 2-in shall be removed. Loam
shall be spread and lightly compacted to finished grade. Compact |oam shall
not be less than the depth specified. No loam shall be spread in water or
while frozen or muddy.

After the loam is placed and before it is raked to true lines and rolled,
limestone shall be spread evenly over loam surface and thoroughly
incorporated with loam by heavy raking to at least one half the depth of
loam.

Fertilizer shall be uniformly spread and immediately mixed with the upper
2-in of topsoil.

Immediately following this preparation the seed shall be uniformly applied
and lightly raked into the surface. Lightly roll the surface and water with a
fine spray. Seed shall be sown in a favorable season, as approved by the
Engineer.

Keep all seeded areas watered and in good condition, reseeding if and when
necessary until a good, healthy, uniform growth is established over the
entire area seeded, and maintain these areas in an approved condition until
final acceptance.

On slopes, the Contractor shall provide against washouts by an approved
method. Any washout which occurs shall be regraded and reseeded at the
Contractor's expense until a good sod is established. Methods and materials
conforming to Section 645 Erosion Control, of the Standard Specifications
for Road and Bridge Construction. NHDPW& Highways shall be used.
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SECTION 700 - GRANITE BOUNDS

DESCRIPTION

This item consists of furnishing and setting granite stone bounds at the
required locations as shown on the plan. The bounds shall be of granite and
shall be free from seams which would impair their structural integrity. The
minimum dimensions shall be 4" X 4" X 2'-0", and shall have a drill hole in
the dressed or sawn top face.

Stone bounds shall be set at the required locations by a Land Surveyor
Licensed in the State of New Hampshire.

The excavation shall be made to a sufficient depth to allow the bound to
protrude 4 inches above the ground. Bounds set in driveways and
established lawns shall be set flush with the finished surface.



Page 34

APPENDIX "A"
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SECTION 100 GENERAL PROVISIONS

100.1 APPLICABILITY & AUTHORITY

1.

These specifications govern all public sidewalk construction associated with new
Site-Plans as well as on-site and off-site sidewal ks associated with Subdivision
Plans as approved by the Nashua City Planning Board; and are issued under the
authority given to the City Engineer and the Board of Public Works by Section 60
of the City charter and section 16-117 of the Nashua Revised Ordinances of 1987.

If any conflict should arise between these specifications and chapter 19, Article
[11, the more stringent shall govern.

These specifications also apply to sidewalk work which is constructed by Public
Works Department employees, by virtue of its adoption as a standard by the
Board of Public Works.

When so stated in the contract, these specifications shall govern the work of
private contractors doing work under contract to the City of Nashua, Board of
Public Works.

These specifications shall govern the work of al private contractors doing work
for developers, contractors, etc. in streets and easements which shall later be
dedicated for acceptance by the City of Nashua.

This specification supplements the Standard Specifications for Road Construction
adopted June 11, 1986 and the Standard Specifications for Sewers and Drains as
revised, approved and adopted on June 15, 1992, and shall not supersede these
here to for adopted specifications.

Drainlayers, contractors and utilities desiring to work within the R.O.W. of City
Streets must first obtain a Street Opening Permit from the City of Nashua Street
Department on Riverside Street.

100.2 DEFINITIONS

"Contract Drawings' shall be the construction drawings which have been approved by the

City Engineer, signed "approved" and on filein his office.

"Contractor” shall be the party doing the construction: either a private contractor or the
Department of Public Works crews, as the case may be.

"Engineer” shall be understood to be the City Engineer, or his appointed representatives.

"Inspector” shall be understood to be an inspector of the City Engineer or his appointed
representative.



"Roadway" shall mean the entire R.O.W., and any cut or fill slopes which extend beyond
the R.O.W.

"Sidewalk" - That portion of the roadway primarily constructed for the use of pedestrians.
"Standard Specifications for Road and Bridge Construction, Department of

Transportation” shall be the most recent available, including al revisions and
addendum'’s.

"Subgrade” shall mean the top surface of the roadbed upon which select materials are
placed.

100.3 QUALITY CONTROL

AUTHORITY AND DUTIES OF INSPECTORS

Inspectors shall be authorized to inspect all work done and materials furnished. Such
inspection may extend to al or any part of the work, and to the preparation or
manufacture of the materials to be used. In case of any dispute arising between the
Contractor and the Inspector as to materials furnished or the manner of performing the
work, the Inspector shall have the authority to reject material or suspend the work until
the question be referred to and decided by the Engineer. The Inspector shall not be
authorized to revoke, alter, enlarge, relax or release any requirements of these
specifications nor to approve or accept any portion of the work, nor to issue instructions
contrary to the plans and specifications.

The Inspector shall in no case act as aforeman or perform other duties for the Contractor
or interfere with the management of the work by the Contractor. Any advice which the
Inspector may give the Contractor shall in no circumstances be construed as binding to
the Engineer in any way.

INSPECTION OF THE WORK

The Contractor shall not start any sidewalk, curb or road construction or lay or bury any
pipes or casings or other appurtenances except in the presence of the Engineer or the
Inspector. To this end, 48 hours notice shall be given the Engineer by the Contractor of
the time and place he intends to do the work. Any work which is done without having
given notice or is done contrary to the direction of the Engineer is considered
unauthorized and will not be accepted. The Contractor shall remove and replace any
unsatisfactory work.

100.4 SPECIAL CONTROLS

Erosion Control The Contractor shall take due precautions to minimize the run-off of
pollution substances such as silt, clay, fuels, oils, bitumens, calcium chloride and any




other polluting materials harmful to humans, fish or other life into the waters of the State.
Methods and materials conforming to section 645-Erosion Control, of the Standard
Specifications for Road and Bridge Construction, State of New Hampshire Department of
Transportation shall be used.

Dust Control

Dust control shall be provided when deemed necessary by the Engineer so asto prevent
damage and nuisance to adjacent property owners and public streets. The means of dust
control may include the use of water, calcium chloride or other approved methods.

Traffic Control The contractor shall erect and maintain traffic control devices and employ
flagmen or City of Nashua Police officersto direct traffic when directed to do so by the
City of Nashua Traffic Engineer. The Manual on Uniform Traffic Control devices for
Streets and Highways Part IV is a part of these specifications.

Detourswill only be allowed after obtaining a"Permit to Encumber” from the City
Traffic Engineer.

A request for the "Permit to Encumber" shall be accompanied with a detailed plan
containing the following:

|. Street to be closed

2. Location of construction signs

3. Location of flagmen

4. Dates and hours of the proposed detour

5. Method for notifying the public agencies affected
6. Method for notifying the general public

7. Method for notifying the effected abutters

8. Telephone Numbers of Responsible Persons available in emergency-24 hours/day
7 days/week.

When, in the opinion of the City Traffic Engineer, public safety or convenience requires
the services of the police, the City Traffic Engineer may direct the Contractor to request
the Nashua Police Department to assign officersto direct traffic within the location of
work.

Nothing contained herein shall be construed as relieving the Contractor of any of his
responsibilities for protection of persons and property.

Police are to be paid by the Contractor.



Use of Explosives

The storage, handling, transportation and use of explosives shall conform with all
Federal, State, and local laws and regulations, including the rules and regulations of the
Director of State Police, The City of Nashua Fire Rescue, and the provisions below.

The Contractor's attention is called to RSA | 58:9-a (SUPP.), which in part provides that
licenses must be obtained from the Director of State Police in order (1) to use, purchase,
or transport explosives, or (2) to store explosives.

When the use of explosivesis necessary for the prosecution of the work, the Contractor
shall exercise the utmost care not to endanger life or property, including new work. The
Contractor will be responsible for al damage resulting from the use of explosives.

All explosives shall be stored in a secure manner. All storage places shall be clearly
marked. Explosives shall be stored in a magazine which shall be located in respect to
buildings, railways, and highways in a manner as required by the Director of State Police
and the Chief of Nashua Fire Rescue.

The Contractor shall notify each public utility company having structures in proximity to
the site of the work of hisintention to use explosives. Such notice shall be given
sufficiently in advance to enable the companies to take such steps as they may deem
necessary to protect their property from injury.

Explosives shall be used only during daylight hours, shall be handled only by competent
workmen, and particular care shall be taken to insure that no unexploded charges remain
in the work

All persons within the danger zone of blasting operations shall be warned and no blasting
shall be done until the zone has been cleared. Sufficient flagmen shall be stationed
outside the danger zone to stop all approaching traffic during blasting operations.

100.5 SUITABILITY OF MATERTALS

All materialsto be used shall be subject to inspection and approval or rejection by the
Engineer. Any material rejected shall be immediately removed from the work site.

100.6 SAMPLING AND TESTTNG OF MATERIALS

The cost of sampling and testing will be the responsibility of the contractor doing the
work. In the case of a Licensed Drainlayer, the cost of sampling and testing will be billed
through the "Inspectors Fees Procedure’. The contractor may elect to have materials
sampled and tested by an independent testing laboratory of his choice, provided the
laboratory meets with the approval of the Engineer; in which case, sampling shall be done



in the presence of an Inspector and test results furnished to the Engineer. Sampling and
testing frequency will be determined by the Engineer. Previously approved material, later
found to be unacceptable shall be considered as having never been approved, and shall be
removed from the work site.

100.7 MATERIALSFOR WHICH NO SPECIFICATION HASBEEN ADOPTED
BY THE BOARD OF PUBLIC WORKS

In the event a material to be used is not specifically mentioned in these specifications, the
acceptance and use of such material shall be subject to prior approval by the Engineer.
The contractor or developer shall submit his request with documentation, test results, and
samplesto the Engineer.

SECTION 200 - EARTHWORK

200.1 CLEARING AND GRUBBING

SCOPE OF WORK

Clearing and grubbing shall be carried out where necessary. The Contractor will be
allowed to remove only the trees and brush that are absolutely necessary for his
construction operations. The Contractor shall be expected to save as many treesasis
possible. The removal of all brush and trees, including their stumps necessary for
construction purposes, shall be done in such a manner to present a neat appearance at the
end of the work. No stumps, roots, brush or timber shall be buried within the limits of the
roadway, or within the limits of any lot to be dedicated for public purposes, or within the
limits of any public easement.

CLEARING

Clearing shall consist of felling, cutting and the satisfactory disposal of trees, brush and
other vegetation, down timber, and rubbish.

If land owners desire the timber or small trees, the Contractor shall cut and neatly pileit
in 4-ft. lengths for removal by the land owner; otherwise the Contractor shall dispose of it
by hauling away. No burning will be permitted unless the Contractor obtains the
permission of the City of Nashua Fire Chief beforehand.

GRUBBING

Grubbing shall be carried out where trees have been felled, and shall consist of the
removal and disposal of stumps, including al roots larger than 3-in. in diameter to a
depth of 18-in. below ground surface and within a 3 ft. radius of the trunk. Stumps within
the limits of the sidewalk shall be completely removed.



200.2 EXCAVATION FOR SIDEWALKS

Earth excavation shall be considered all excavation not included as rock excavation. The
removal of bituminous pavements shall be considered as earth excavation.

Rock Excavation shall consist of all solid rock which requiresfor its removal drilling and
blasting. It shall aso consist of boulders and parts of masonry structures when found to
measure 2 cubic yards or more. The removal of concrete pavements shall be considered
asrock excavation.

Where excavation to designed elevations results in a subgrade or slope of unsuitable
material, the contractor will be required to remove the unsuitable material as directed by
Engineer. the backfilling will be done with approved materials and compacted to the
design subgrade or slope.

Over-excavated subgrade in rock shall be backfilled to design subgrade with porous
material, such as sand, gravel, or broken rock. Non-porous materials will not be
acceptable.

200.3 WINTER CONSTRUCTION METHODS

No sidewalk shall be constructed on frozen earth materials. Each layer of material placed
shall be compacted to the required density before it freezes. All frozen material shall be
removed from the sidewalk prior to placing additional material.

200.4 DENSITY REQUIREMENTSAND TESTS

Earth materials used to construct sidewalks shall be compacted to at least 95 percent of
maximum density. The maximum density determination will be made as specified in
AASHTO T99 (Standard Proctor Test). The in place density determination will be made
by AASHTO TI91 (Sand cone method), AASHTO T204 (Drive Cylinder Method), or by
AASHTO T238 and T239 (Nuclear Method). The contractor shall obtain whatever
equipment is necessary to achieve the specified density.

SECTION 300 - CONCRETE SIDEWALKS

300.1 DESCRIPTION OF WORKS

This section consists of furnishing, placing, finishing, curing, stripping, coating and clean
up work in the installation of Portland cement concrete sidewalks. The sidewalks shall be
4" thick and shall have a maximum cross-slope of 2% (1/4" per foot), reinforced as
specified in Section 300.3 and installed on a properly graded, compacted 6" gravel
subgrade having a minimum width of 5 ft. or as shown on the construction plans or as
directed by the engineer.



Where appropriate, item numbers correspond to New Hampshire Department of
Transportation standard specifications for road and bridge construction. All the
requirements of Section 608 sidewalks, of the New Hampshire Department of
Transportation standard for road and bridge construction staff apply, unless more
stringent requirements are stated herein.

300.2 MATERIALS

Portland Cement Concrete shall be Class AA and shall conform to section 520-Portland
Cement Concrete of the NH DOT Standard Specifications for Road & Bridge
Construction.

Portland cement concrete sidewalks shall be Class AA having a minimum
compressive strength of 4000 Ibs. after 28 days and shall conform to the following mix
formula:

Class Minimum 28 Min. Amount of Max. Gallons Max. Water/ %
day compliance cementper CY. of Water per Cement Ratio Estimated
strength of concrete bag of cement Air
Concrete P.S.I. Lbs. Bags Gallons
AA 4000 658 7.0 5.00 0.444 5-8

300.2.2 PORTLAND CEMENT

Portland cement shall be Type Il or Type IP conforming to AASHTO M 85 or M 240, and
shall be the same type and color throughout the entire continuous sidewalks work being
done. In repairing or replacing individual sections of sidewalks every effort shall be made
to match the color of the adjacent concrete sidewalks.

300.2.3 AGGREGATE

Coarse aggregate shall consist of crushed stone, gravel, or other approved inert materials
with similar characteristics or combinations thereof having hard, strong, durable particles,
free from surface coating and injurious amounts of soft, friable, or laminated pieces, and
free of alkaline, organic, or other harmful matter. Material passing the No. 200 sieve as
determined by AASHTO T 11 shall not exceed 1.0 percent by weight. Thin or elongated
particles shall not exceed 1.0 percent by weight. Thin or elongated particles shall not
exceed 10 percent by number as determined by Corps of Engineers specifications CRD-
C119, on a3 to | ratio and a minimum of 100 particles The percent of wear shall not



exceed 40 as determined by AASHTO T 96 and the material shall conform to the
following gradation.

Required grading: Coarse Aggregate

Class of Concrete AA
Standard stone-size 67

Nominal Size 3/4" toNo 4
Sieve Size Percentage by Weight Passing
2inch
1-1/2 inch

| inch 100

3/4 inch 90 -100
1/2inch

3/8 inch 20- 55

No.4 0-10

No.8 0-5

Fine aggregate shall consist of sand, stone screenings, or other materials with similar
characteristics, or a combination thereof Tests for organic impurities shall bein
accordance thereof Tests for organic impurities shall be in accordance with AASHTO
T 21 and T 71. Fine aggregate showing a variation in fineness modulus greater than
0.2 above or below that upon which mix was designed may be rejected.

The graduation of fine aggregate from any source shall be reasonably uniform and the
fineness modulus as determined by AASHTO M 6 shall lie between 2.5 and 3.1, and shall
conform to the following graduation.

Required grading: Fine Aggregate

Sieve Size Percentage by Weight Passing
3/8inch 100

No. 4 95-100

No. 16 45 - 80

No. 50 10- 30

No. 100 2-100

No0.200 0-3

300.2.4 PROTECTIVE COATING

Sidewalk protective coating consists of aboiled linseed oil mixture conforming to
AASHTOM 230 and shall be composed of 50 percent double boiled linseed oil and 50
percent petroleum spirits by volume or approved equal.
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300.25STEEL MESH

Steel mesh shall be in accordance with the Concrete Reinforcing Steel Institute with a
minimum spacing of 6 x 6 - W 2.9 x W 2.9.

300.2.6 EXPANSION JOINTS

Expansion joint filler shall conformto AASHTO M 153, Typelll or AASHTO M 213.

300.3 CONSTRUCTION REQUIREMENTS

When the average daily temperature falls below 35 degrees Fahrenheit for more than one
day, concrete sidewalks shall not be poured without protective measures to prevent
damage to the concrete by freezing. The contractor shall submit his proposed protective
methods to the City Engineer's Office for approval. Concrete shall be protected from
freezing for aminimum of 5 days.

Excavation shall be made to the required depth and to awidth that will permit the
installation and bracing of the forms. The foundation shall be shaped and compacted to a
firm, even surface conforming to the section shown on the plans, all soft and yielding
material shall be removed and replaced with acceptable material.

Granular backfill of the specified or ordered gradation shall be placed in layers at the
locations shown or as ordered. Backfill shall be placed in the manner detailed m the
section in connection with which the backfill is specified. The backfill layers shall not
exceed 6 inches of computed depth unless otherwise directed.

Forms shall be of wood or metal and shall extend for the full depth of the concrete. All
forms shall be straight, free from warp, and of sufficient strength to resist the pressure of
the concrete without springing. Bracing and staking of forms shall be such that the forms
remain in both horizontal and vertical alignment until their removal.

The foundation shall be thoroughly moistened immediately prior to the placing of the
concrete. The proportioning, mixing, and placing of the concrete shall be in accordance
with section 520.3. Portland Cement Concrete-Construction Requirements of the NH
DOT Standard Specification for Road and Bridge Construction.

Steel Mesh reinforcement shall be used across the full width of commercial and industrial
use driveways and shall be placed at mid-depth or as shown on the plans. The sidewalk
shall be divided into 5-foot sections by dummy joints formed by ajointing tool or other
acceptable means as directed. These dummy joints shall extend into the concrete for at
least 1/3 of the depth and shall be approximately 1/8 inch wide.

Expansion joints shall be formed around all appurtenances such as manholes and utility
poles for the full depth of the sidewalk. Expansion joint filler 1/2 inch in thickness shall
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be installed between concrete sidewalks and any fixed structure such as building or
bridge. This expansion joint material shall extend for the full width and depth of the walk.

Finishing
Concrete shall be finished by use of wood, or magnesium floats, by skilled concrete
finishers.

Joints

All outside edges and joints shall be edged with an edging tool having aradius of 1/4
inch. No plastering of the surface will be permitted. After floating, edging and jointing,
the surface shall be brushed by drawing fine-grained broom over the surface to produce
anon-dlip surface.

Curing

Concrete shall be cured for aminimum of 7 days. Curing compounds will not be
permitted. Plastic sheets or other approved materials shall be placed in close contact with
the finished concrete as soon as the concrete has set sufficiently to avoid damage from the
placement of coverings. The protective covering shall be maintained vapor-proof in close
contact with the concrete for the entire 7-day period. All traffic shall be excluded during
the curing period. During curing, all traffic, both pedestrian and vehicular shall be
excluded.

Water repellent with linseed oil may be applied on horizontal surfaces by any approved
means. If a sprayer is used, the nozzle shall be held within 18 inches of the concrete or as
directed.

Two coats of linseed oil mixture shall be applied. Thefirst shall be at arate sufficient to
obtain maximum penetration, taking care to prevent the material from discoloring curbs
or other parts of the work. The second coat shall be applied as a seal coat, with attention
given to o the lighter appearing areas. The rate of application shall be approximately
0.025 gallons per square yard for the first coat, or an average of approximately 25 square
yards per gallon. The second application shall not be made until the concrete has regained
its dry appearance and in any event not until at least 24 hours have passed.

The edges of the sidewalk shall be backfilled as necessary with suitable material
compacted and finished flush with the top of the sidewalk.

Handicap ramps shall be constructed at street intersections as per section 700 which are
part of these specifications.
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SECTION 400 - HOT BITUMINOUS SIDEWALK

400.1 Description of Work

Thiswork shall consist of constructed hot bituminous pavement sidewalks on a properly
graded and compacted sub-grade. The sidewalk shall be constructed in (2) - 1" courses
having a minimum width of 5 feet or as shown on the construction plans or as directed by
the engineer.

Where appropriate, item numbers correspond to NH DOT Standard Specification for
Road and Bridge Construction. All the requirements of Section 608 Sidewalks of the NH
DOT Standard Specification for Road and Bridge Construction shall apply, unless more
stringent requirements are stated herein.

400.2 MATERIALS

Hot Bituminous Pavement

Hot Bituminous Pavement shall meet the material requirements of section 401- Plant Mix
Pavements of the NH DOT Standard Specification for Road and Bridge Construction,
except that the composition of mixtures shall conform to the following mix formula:

Course Binder Wearing
Sieve Size Per centage by Weight Passing

1/2inch 95-100

3/8inch 90-100 98-100
No.4 45-75 80-100
No. 10 30-50 40-65
No. 20 17-37 25-45
No. 40 10-30 18-33
No. 80 5-20 8-20
No. 200 2-6 2-6
Asphalt Cement

Percent of Mixture 55-75 6-9

400.3 CONSTRUCTION REQUIREMENTS

The plant, mixing methods and hauling shall conform to the provisions of section 401
Plant Mix pavements - Cereal of the NH DOT Standard Specification for Road and
Bridge Construction.
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The sidewalks shall be constructed having a compacted binder coarse (1) inch in
thickness and a compacted wearing coarse (1) inch in thickness.

Handicap ramps shall be constructed at street intersections section 700 as per appendix
"A" which are part of these specifications.

Any Bituminous Pavement delivered to the project having a temperature lower than 250
degrees Fahrenheit shall not be used. The pavement shall be thoroughly compacted in
accordance with 400.13 before the mix cools to 180 degrees Fahrenheit.

The Engineer shall have the authority to prevent the starting of a paving operation or to
suspend a paving operation that has begun, when in his opinion a satisfactory final
product cannot be produced.

Mixtures shall be placed only when the underlying surface is dry, frost-free and the
surface temperature and air temperature is above 40 degrees Fahrenheit. No load shall be
sent out so late in the day that spreading and compacting cannot be completed during
daylight. Wearing course shall not be placed after October 30th, unless specifically
permitted in writing by the Engineer. Base course pavement shall not be placed until the
Engineer has been given the he opportunity to inspect the crushed gravel for conformance
to the plans and specifications. Wearing course pavement shall not be placed until the
Engineer has been given the opportunity to inspect the base course pavement for
conformance to the plans and specifications.

Any base course pavement which has been exposed for a considerable length of time,
such as over the winter, or has a dusty surface, shall be uniformity covered by atack coat
of emulsified asphalt immediately prior to paving the next course.

Emulsified asphalt for tack coat shall be SS-1, SS-Ih, CSS-1, or CSS-Ih diluted one part
water to one part emulsified asphalt. The tack coat shall be applied on only as much
pavement as can be covered with asphalt-aggregate mixture in the same day. The rate of
application shall be 0.05 to 0.15 gals/sy., as directed by the Engineer.

A tack coat of emulsified asphalt shall be applied to the contact edge of all utility
castings, the contact edge of existing pavement, and to the contact edge of any previously
placed mat that, in the opinion of the Engineer, will result in acold joint. A longitudinal
or transverse joint left open overnight shall be considered a cold joint, and will require a
tack coat prior to continuing with the paving operation.

The bituminous pavement shall be spread uniformly in two courses as specified above.
Each course shall be rolled with aroller weighing between 500 pounds and 2000 pounds.
The finished surface shall be uniform in appearance, free from irregularities, and shall
present a smooth surface. The edges shall be trimmed as directed.

The edges of the sidewalk shall immediately be backfilled as necessary with suitable
material compacted and finished flush with the top of the sidewalk.
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All loads of hot bituminous pavement shall be accompanied with adelivery dlip, one copy
to be retained by the engineer for hisrecords. The dlip shall have the following
information:

a) Source of materia

b) Type of material

c) Tonsof material

d) Date

€) Plant inspectorsinitials (when appropriate)

SECTION 500 - GRANITE CURBING

500.1 DESCRIPTION OF WORK

Thisitem consists of furnishing and installing slope, vertical, and radius granite curbing,
which shall be used for highways, residential streets, parking areas, driveways and traffic
islands.

500.2 SLOPE GRANITE CURBING

500.2.1 MATERIALS

Curbing shall be of hard and durable granite, light gray in color, and free from seams
which impair its structural integrity. Variations characteristic of the formation are
permitted.

Dimensions shall conform to the following:
Top - wire sawed to approximate true plane and shall be three (3) to nine (9) inches wide.
Front or exposed face - shall be smooth quarry split to an approximate true plane.

Dimension of face shall be twelve (12) inches plus or minus one (1) inch. Face shall have
no projections or depressions greater than one (1) inch, under atwo-foot straight edge.

Back or Concealed Face - shall be approximately parallel to the front or exposed face.

L ength of Stone - minimum length shall be two (2) feet.

Ends of Stone - shall be square with the plane of the face and so finished that, when the
stones are flat, no space more than one inch shall show in the joint for the full width of
the face. Slope granite curb, when used on aradius of twenty (20) feet or less, shall be cut
with radial joints.
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500.2.2 CONSTRUCTION REQUIREMENTS

Curb shall be set at line and grade required by the City Engineer on an approved
foundation on a oneto one (1:1) slope, and shall project seven (7) inches above the
shoulder grade or pavement, unless otherwise directed.

Slope granite curb, when used on aradius of twenty (20) feet or less, shall be cut with
radial joints.

Joints between curbstones shall be carefully filled with mortar for a depth of three (3)
inches from the face. They shall be neatly joined on the face, and all excess mortar shall
be satisfactorily cleaned from the curbstone face

Cement mortar shall be compared of equal parts of cement and sand with sufficient water
to form workable moisture.

Curbing shall be placed in aminimum of six (6) inches of compacted gravel. Curbing
shall be set as specified and all spaces under curbstones carefully and thoroughly rammed
so that the curbstone shall be completely supported throughout their entire length.

500.3 VERTICAL GRANITE CURBING

500.3.1 MATERIALS

Curbing shall be of hard and durable granite, light gray in color, and free from seams
which impair its structural integrity. Variations characteristic of the formation are
permitted.

Dimensions shall conform to the following:
Granite curb both straight and radius, shall conform to the following:

Top - wire sawed to an approximate true plane and shall be five (5) inches plus or minus
one-eighth (1/8) inch wide.

Front or exposed face - shall be at right angles to the plane of the top and shall be smooth
quarry - split. Depth of curbing shall be eighteen (18) inches plus or minus (1) inch. Front
face shall have no depressions or projections greater than one half (1/2) inch measured
from the vertical plane of the face from a distance down from the top of ten (10) inches.

Back or Concealed Face - shall be parallel with the front or exposed face and shall have
no projections for a distance of (3) inches down from the top.

Bottom - shall be approximately parallel to the top and shall have a minimum width of (4)
inches.
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L ength of Stone - minimum length shall be 3-0 feet.

Ends of Stone - shall be square with the planes of the top and front face and so finished
that, when curbing is set' no space more than three - quarters (3/4) inch shall show in the
joint for the full width of the top or down on the face for eight (8) inches. Remainder of
end may break back not over four (4) inches from the plane of the joint.

500.3.2 CONSTRUCTION REQUIREMENTS

Curb shall be set at line and grade required by the City Engineer and shall project seven
(7) inches above the shoulder grade or pavement, unless otherwise directed.

Joints between curbstones shall be carefully filled with cement mortar and shall be neatly
pointed on top and exposed front portions.

Cement mortar shall be composed of equal parts of cement and sand with sufficient water
to form aworkable mixture.

Curbing shall be placed in aminim urn of six (6) inches of compacted gravel. Curbing
shall be set as specified and all spaces under curbstones carefully and thoroughly rammed
so that the curbstone shall be completely supported throughout their entire length.

SECTION 600 —LOAMING AND SEEDING

600.1 MATERIALS

Loam shall be fertile, natural soil, typical or the locality, free from large stones, roots,
sticks, clay, peat, weeds and sod and obtained from naturally well drained area. It shall
not be excessively acid or alkaline nor contain toxic material harmful to plant growth.
Fertilizer shall be a complete commercial fertilizer, 10-10-10 grade. It shall be delivered
to the site in the original; unopened containers each showing the manufacturer's
guaranteed analysis. Store fertilizer so that when used it shall be dry and free flowing.
Lime shall be ground limestone containing not less than 85 percent calcium and
magnesium carbonates.

Seed shall be from the same or previous year's crop; each variety of seed shall have a
percentage of germination not less than 90, a percentage of purity of not less than 85, and

shall have not more than one percent weed content. The mixture shall consist of seed
proportioned by weight as follows:
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For grassplots and lawns: -

Canadian Creeping Red Rescue 50%

Kentucky Bluegrass 20%
Red Top 15%
Domestic Rye Grass 15%

Seed shall be delivered in sealed containers bearing the dealer's guaranteed analysis.

600.2 APPLICATION

Loam shall be placed to a minimum depth of 4 inches.

Lime shall be applied at the rate of 25 pounds per 1,000 per square feet.

Fertilizer shall be applied at the rate of 30 pounds per 1,000 square feet.

Seed shall be applied at the rate of 5 pounds per 1,000 square feet.

600.3 INSTALLATION

The subgrade of all areas to be loamed and seeded shall be raked and all rubbish, sticks,
roots and stones larger than 2-in. shall be removed. Loam shall be spread and lightly
compacted to finished grade. Compact loam shall not be less than the depth specified. No
loam shall be spread in water or while frozen or muddy.

After the loam is placed and before it is raked to true lines and rolled, limestone shall b
spread evenly over loam surface and thoroughly incorporated with loam by heavy raking
to at least one half the depth of loam.

Fertilizer shall be uniformly spread and immediately mixed with the upper 2-in. of
topsoil.

Immediately following this preparation the seed shall be uniformly applied and lightly
raked into the surface. Lightly roll the surface and water with afine spray. Seed shall be
sown in afavorable season, as approved the Engineer.

Keep all seeded area watered and in good condition, reseeding if and when necessary
until agood, healthy, uniform growth is established over the entire area seeded, and
maintain these areas in an approved condition until final acceptance.

On slopes, the Contractor shall provide against washouts by an approved method. Any

washout which occurs shall be regraded and reseeded at the Contractor's expense until a
good sod is established. Methods and materials conforming to Section-645 Erosion
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Control, of the Standard Specification for Road and Bridge Construction, NH DOT shall
be used.

SECTION 700 - SIDEWALK RAMPS

700.1 DESCRIPTION

Sidewak ramps are required wherever sidewalks on streets and ways or curbing are being
constructed, reconstructed or other repair improvements are being made thereon.

700.2 LOCATION

Sidewalk ramps shall be located at each corner of each intersection and also at each street
crossing which is not an intersection. Sidewalk ramps at corners shall be as close as
possible to the apex or the center of the radius of curb intersection with consideration for
the intersection geometry and safety hazards.

700.3 CONSTRUCTION REQUIREMENTS

Width of the sidewalks shall not be less than 60", and shall have a continuous common
surface, not interrupted by steps or abrupt changes m level greater than 1/2". Concrete
sidewalks shall have a non-dlip or broom finish.

Seefigures 2 and 3 which are a part of these specifications.
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Figure 1C

50’

R. O

SIDE-
WALK

SLOPE
1/4° per FT.

14 14 11

3* HOT BITUMINOUS PAVEMENT
DRIVEWAY RAMP

7" VERTICAL

/ REVEAL 7 s
I _

// :/
»_N

30’

GRANITE CURB-

12 MINIMUM "
v 1" WEARING
47 LDam COURSE
1” WEARING COURSE
2” BASE COURSE 1-1/2" BASE
COURSE

12" CRUSHED STONE
(FINE GRADATION>-30" WIDE

12” GRAVEL

1”7 WEARING COURSE

1”7 BASE COURSE

6” GRAVEL

-TYPICAL X-=SECTIUON-
ALT. 7 C”

SUBDIVISTON STREET

CNOT TO SCALED

_88_




¢ OF ROADWAY

z Elevation to be
. = 0. 666’ oabove
[an] center line of
Flgure 2 é Roadway gracde
04
Lo Driveway profile to
25’ = be “constructed to
L be negotiable by
| 8 vehicles”
14° 6’ GRASS S’ LJ
S SIDEWALK
—
—|—
8_, OpPE 2 1%
ASS SU 7% TR
T IS
Slope 2% — o S p N
N .47 .4

-Roodway & Driveway (Cross Section-

TYPICAL DRIVEWAY DETAIL

CNOT TO SCALED

CONSTRUCT DRIVEWAY TO MEET GRADING AS SHOWN ON PERSPECTIVE
DRIVEWAY SLOPE TO RISE 8. 7% FROM E. P. TO BACK OF WALK/R. DO. W

R. O W

Sidewa lk

Gross

Top of Curk

Gutter line

7

= i ] )
s
/7?/ i

—PERSPECTIVE-

_83_




Figure 3
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